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DECEMBER 1960 


GAS AND OIL SEGREGATION IN OILFIELD RESERVOIRS * 
By H. GILMOUR jf (Fellow) 


SUMMARY 


In the exploitation of crude petroleum reservoirs, the segregation of gas and oil may have pronounced effects 
upon primary recovery, particularly in the types of reservoirs in which gas initially in solution in the reservoir 
liquids provides the dominant expulsion mechanism by gas liberation and expansion. Prerequisites to effective 
conservation of energy arising from segregation are the geometric structure, which requires to provide a sufficiently 
large transition zone area, appreciable closure and dip of structure to minimize direct gas production from the 
gas-segregated zone, isotropic rock texture, so that vertical permeabilities are of the order of magnitude of that 
along the bedding planes, and the exercise of reservoir development and control, particularly with regard to 
selection of well locations in the structure and limitation of component pressure gradients in funicular gas and oil 
phases in the vicinity of the transition zones. This development and control involves general limitation of 
production rates from reservoirs and wells throughout periods, within which segregation is a significantly effective 
component mechanism, and particular limitation of production (or cessation) from wells whose zones of influence 
are suspected of encroaching on the segregation zones as development proceeds. 

Gross analytical description of the history of expanding gas caps has been attempted in the literature,* as a con- 
sequence of cumulative recovery by frontal advance, but analytical evaluation of cumulative gas migration from 
the oil zone to gas cap is avoided and the migration considered as a fraction of produced gas.*® Elsewhere in the 
literature differential forms of the volumetric balance are modified to include a component of expansion of migrated 
gas. Migration being a component mechanism, rate of migration is related to the free-fall rate of flow along the 
bedding plane, employing the lesser of the phase mobilities. The former of these approaches to description of 
production histories involving segregation drive cannot be accepted as satisfactory, and the latter requires the 
inclusion of an analytical description of segregation rate and expansion of segregated gas. 

The purpose of this paper is to offer analytical expressions for instantaneous rate of segregation, for the criteria 


for its occurrence, and for consequent modification of the differential form of volumetric balance. 


INTRODUCTION 


OILFIELD reservoirs are oil-bearing rock structures 
which are commercially oil-productive and, because of 
their subsurface locations, are subject to elevated fluid 
pressures and temperatures, which in many cases 
appear to be associated with the corresponding hydro- 
static water head and with the geothermal gradient 
respectively. However, many abnormal fluid pres- 
sures and temperatures have been observed, such 
abnormalities being reflected in the reservoir be- 
haviour during subsequent exploitation. 

The terms “ productive zone,” ‘‘oil zone,” “oil pay,” 
etc., are frequently used in the literature in referring 
to the section of the reservoir continuum, from which 
oil is produced. However, the oil phase in the pore 
space of the productive zone does not occupy the 
entire void, it having been found that the pore space 
is partly saturated with water, referred to in the litera- 
ture as “ connate,”’ or “ interstitial’? water. It is 
generally accepted that the “ host ’’ rock was initially 
saturated with water and that virtually all rocks 
associated with oil reservoirs were preferentially wet 
with water. 

A distinction is made between “ oil ” reservoirs, in 
which the heavier hydrocarbons constitute a liquid 
phase, and “ condensate” reservoirs, in which the 
hydrocarbon mixture is in the vapour phase when 
discovered. In oil reservoirs the oil contains gas in 
solution, and in many such reservoirs the gas content 


is in excess of the quantity which fully saturates the 
oil at the pressure prevailing at the time of discovery, 
and the free, or excess, gas overlies the productive 
zone as “ gas caps.” 

Buoyancy forces, due to the lesser densities of 
hydrocarbon gases and liquids than that of connate 
waters, assisted migration, concentration, and segrega- 
tion of these liquids in the existing ‘“‘ host ”’ rocks. 
The sequence of accumulation and segregation was 
probably effected by gravity difference, solution and 
diffusion, and by pressure changes consequent to gas 
segregation, all probably playing some part in the 
ultimate distribution after immense periods of time. 
The processes by which the gas and oil migrated and 
collected are still controversial subjects for speculation 
and conjecture and, as such, are excluded from con- 
sideration in this paper, which is confined to gas and 
oil segregation behaviour during exploitation, when 
the segregation is almost entirely related to vertical 
counterflow of these fluids in continuous phase 
saturations. 

In quantitative analyses of reservoir behaviour 
during exploitation, it is commonly, if not universally, 
assumed that no free-gas phase is dispersed in the oil 
productive zone at inception, the free gas, if any, being 
confined to gas caps (normally referred to as ‘‘ primary 
caps’) and to the transition zones dividing gas caps 
and the “oil pay.” Furthermore, oil- and gas- 
bearing rocks contain a water phase, termed “ con- 
nate” or interstitial water—as already mentioned— 
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and most of them are bounded by a zone (which may 
vary widely in extent) entirely saturated by water. 

Actual fluid segregations in oil reservoirs are ob- 
served to be neither sharply divided nor complete, the 
incomplete fluid segregation being due to capillary 
forces and consequently to phase permeabilities be- 
coming zero before the phase saturation attains zero. 
Thus, transition layers are formed which separate gas 
caps from oil-productive zones and oil-productive 
zones from underlying aquifers. 

Such limiting saturations are referred to as equili- 
brium saturations, and as approaching pendular state 
for wetting phases and insular state for non-wetting 
phases. Within the oil-productive zone the capillary 
forces are initially responsible for the limitation of the 
connate water saturation. 

The above remarks are intended to convey briefly 
the saturation distribution conditions normally en- 
countered or assumed to exist in oil reservoirs at 
discovery, and the discussions in this note concerning 
gas and oil segregation behaviour during oil desatura- 
tion of the productive zone assume that saturation 
distribution at the commencement of exploitation 
accords with that outlined above. 

Conservation of energy by segregation of gas and oil 
in oilfield reservoirs may be of sufficient magnitude to 
influence recovery significantly, and is shown by 
increase in oil recovery relative to pressure decline 
over that exhibited by depletion drive. Its recogni- 
tion by the observer is based upon reliable evidence of 
the absence of other sources of energy of the external 
type, such as contiguous aquifers or primary gas caps, 
or, alternatively, reliable assessment of the effective 
expansibilities of such sources. 

Geological evidence, together with a knowledge of 
the phase and volumetric behaviour of the fluid hydro- 
carbons in the reservoir and of the reservoir history in 
the early stages on bases of time and recovery, con- 
tribute to a large extent in the case study. 

It has long been recognized that, at the interface 
between two zones in a pervious rock, the upper zone 
being highly gas-saturated and the lower being heavily 
oil-saturated, a thin transition zone exists, due to the 
interfacial tension between the fluids in the capillary 
pore-channels. If an established static transition 
zone exists prior to exploitation, the oil saturation at 
the top is presumably the immobile saturation, while 
at the base the oil fully saturates the part of the pore 
space not occupied by water as an immobile water 
saturation. Between the gas cap and the oil zone a 
datum occurs, at which the oil saturation is the im- 
mobile, equilibrium oil saturation, and another lower 
datum occurs at which the primary gas saturation is 
the equilibrium, or maximum immobile, saturation. 

If the withdrawal of fluids from the underlying zone 
in the process of subsequent exploitation is accom- 
panied by sufficient pressure depletion, gas is liberated 
from solution in the oil and, at a certain stage of oil 


desaturation, the gas becomes mobile in its own 
medium in the underlying oil-bearing zone, conditions 
becoming conducive to gas and oil segregation across 
the transition zone. The energy for this behaviour is 
provided by the buoyancy of the gas, the mechanism 
being an ascending gas flow into the transition zone 
accompanied by a downward flow of oil ahead of the 
downward displacement of the transition zone, and by 
the growth of the overlying section to the transition 
zone, in which the mobilities are zero (7.e. the capillary 
pressure gradient balances the difference between the 
hydraulic gradients in the oil and gas phases). In this 
overlying segregated gas region this relationship is 
presented by: 
oP 
= (I, — l,)g 

oP... 

where —— is the capillary pressure gradient in the 
* vertical direction; 
1, is the density of the oil ‘| all in consistent 
l, is the density of the oa units 


andg is the gravitational constant. 


Because the upper datum of this region of segre- 
gated gas entrapment is by definition one at which the 
effective mobilities are zero, the downward extension 


Pressure gradient, oi/ phase 
/ 


re Pressure gradient, gas phase 


“dR dR pogdz 
Fie 1 


ACTUAL AND HYDROSTATIC PRESSURE GRADIENTS 
IN AN ELEMENT FOR CONCURRENT DOWNWARD FLOW 
OF OIL AND GAS 


of this region is the result of any upward gas migration 
to join it, and of the expansion of the fluids in and 
above the region, because of the pressure decline in the 
interval. The consequent growth of the gas cap 
requires that it be excluded from direct exploitation 
by the producing wells, either by exposure at the wells 
or by gas coning down in the vicinity of the well- 
bores. An essential prerequisite for segregation is 
that the vertical component of the pressure gradient 
in the gas phase exceeds the hydraulic gradient in the 
gas phase. 

Two-phase downward flow of gas and oil in a per- 
vious rock requires that the pressure gradient in the 
gas phase be less than the hydraulic gradient in that 
medium. As the flow is in the direction of increasing 
oil saturation, the pressure gradient in the wetting- 
phase (oil in this case) is greater than in the gas phase, 
as indicated in Fig 1. 
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Consequently, the vertical component of pressure 
draw-down in the region of potential gas segregation 
would require to be of this magnitude to prevent or 
arrest segregation. 

In gently dipping structures the possibility of such 
severe exploitation is remote, but in steeply dipping 
beds such circumstances can arise, as for example 
when in a high-pressure region of potential segregation 
the wells are crestal, very closely spaced, and subjected 
to big pressure drops. On the other hand, wide-spaced 
marginal wells, subjected to limited pressure draw- 
down, provide the most encouraging circumstances 
for conservation. 

Methods applicable to evaluation of pressure 
gradient distribution in radial flow systems have been 
discussed in the literature and can be used for the 
purpose of assessing component perimeter gradients 
in the vertical direction. 

Other conditions conducive to gas and energy con- 
servation by growth of a gas cap by segregation are 
isotropic rock texture, so that the vertical permeability 
is of the same order of magnitude as that along the 
bedding plane: equally important is the existence of 
a transition interface, which is large in area (par- 
ticularly in the early stages of segregation) relative to 
the volume of the hydrocarbons in the underlying oil 
zone. 

Structural relief reduces the risk of the direct ex- 
ploitation of the gas cap, particularly if associated 
with large pay thickness and limited pressure draw- 
down. 


PRIMARY TRANSITION ZONE 


Counterflow of gas and oil at the base of a primary 
gas/oil transition zone cannot commence until the gas 
saturation in the underlying oil zone has attained a 
value greater than the equilibrium gas saturation, and 
until this condition is reached pressure depletion in 
the oil zone is accompanied by frontal advance of the 
expanding primary cap and by insular gas liberation 
in the oil zone. 

After equilibrium gas saturation has been exceeded 
it appears logical to assume that the downward ad- 
vance of the transition zone thereafter results from the 
combined expansion of primary and segregated gas 
caps and from the process of segregation. Unless 
there be a marked progressive increase in the area of 
the interface (as in the crest of an anticlinal structure, 
or a dome), conservation is most effective in the early 
stage of segregation. 

If a primary gas cap of significant capacity relative 
to the capacity of the oil-bearing zone is supplying 
energy to the system, then enhancement of recovery 
by gas conservation due to segregation would be a 
relatively negligible contribution. This remark applies 
also if a large contiguous aquifer were spontaneously 
contributing. 
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In reservoirs initially containing undersaturated oil 
(i.e. at a reservoir pressure above the initial ‘‘ bubble- 
point’ pressure) no primary transition zone exists 
and the creation of a secondary zone is deferred until 
the oil zone has been desaturated to the extent neces- 
sary for the attainment of an effective permeability to 
gas. 

At this early and most effective stage of segregation 
the efficacy of gas conservation greatly depends upon 
the area of the interface and, as time enters explicitly 
into the process, it also depends upon limitation of the 
rate of fluid production from the reservoir at this stage. 

In a dome, or a steep monoclinal trap, or in a struc- 
ture in which the pay thins out towards the crestal 
regions, the area of the potential transition zone in the 
early stages may be relatively minute, whereas in beds 
dipping very slightly from the horizontal the interface 
can extend with great rapidity. 

In the former cases, however, conservation is more 
readily assured by ensuring that no producing wells 
expose the region in which the segregation is taking 
place, provided that the vertical gradient of pressure 
draw-down in the gas phase is not less than the 
hydraulic gradient in gas, whereas at the other ex- 
treme the transition zone would in the normal course 
be exposed to the wells, unless the pay is very thick 
and the zones exposed to the wells are sufficiently 
confined to regions of the pay to prevent coning of gas 
downward in the vicinity of the well-bores. Regional 
lenticularity may also be of service in such conditions. 

However, should the reservoir be associated with an 
extensive and responsive aquifer and the initial re- 
servoir pressure exceed appreciably the saturation 
pressure of the crude, the maintenance of complete 
water-drive might preclude the creation of a transition 
zone. 


SEGREGATION BEHAVIOUR 


The following diagrams, Figs 3 (a) and (b), together 
with the diagrams in Fig 2, serve to indicate the 
saturation distribution in the transition zone and in 
the adjacent regions. 

The diagrams in Fig 3 represent the saturation 
distribution before and after a very short time 
interval during segregation. 

The symbols used in the diagrams have the following 
significance : 


6,; = the immobile, or irreducible water saturation, 
assumed to pertain throughout the crestal 
region ; 

6,; = the immobile oil saturation in the segregated 
gas zone; 

o, = the oil saturation in the oil zone, underlying 
the transition zone; 

6, = the gas saturation in the oil zone, underlying 
the transition zone; 
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YJ = the upward gas flow in the short time interval 

between the two stages, across the boundary 

represented by the base line of the diagram, 

measured per unit area of bulk volume; 

dw =the downward oil flow in the same time 
interval across this same boundary, also 
measured per unit area of bulk volume; 

= the effective porosity, fraction of bulk. 


Assuming no change in oil and gas saturation in the 
underlying oil zone during the short interval of time 
between the two stages, it will be readily apparent 
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from a volumetric balance that during the period the 
liquid content of the volume between the reference 
datum RL and the top of the transition zone hag 
diminished by the amount in the pore volume repre. 
sented by the area ABCD, while the gas content of 
this pore volume has increased by the same amount. 

Hence q, = q = ABCD. 

Also the downward displacement of the transition 
zone is expressed by: 


Yo 
(6 — 


c. Saturation during 
segregation 
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SEGREGATION BEHAVIOUR 


The dynamic criteria for segregation by counterflow 
of gas and oil are derived by the following considera- 
tions: 

Consider an elementary boundary layer at the base 
of the transition zone (Fig 5), as being the stabilization 
layer across which gas is ascending at a rate equal to 


I Uniform pore size 
distribution 
a IL Moderate pore 
size distribution 
3 Il Heterogeneous 
pore size 
distribution 
a 
a 
& If. 
I 
Liquid saturation 
in pore space 
Fic 4 
0 
dz 
a Pogdz 
Fie 5 


ACTUAL AND HYDROSTATIC PRESSURE GRADIENT IN 
ELEMENT FOR COUNTERFLOW OF GAS AND OIL 


the rate of downward flow of oil. Above this 
boundary the gas saturation is rapidly increasing with 
height, so that the gas stream is diffused and gives 
effect to downward growth of the overlying segregation 
zone, while the oil flow downwards from this layer is 
directed into the underlying oil zone, in which the oil 
saturation at the instant is the same as that in the 
stabilization layer at the base of the transition zone. 
It is, of course, presumed that pressure depletion is 
proceeding continuously as fluid is expelled from the 
oil zone through the producing wells and that gas 
saturation in this zone is increasing with time. 

The following equations relate the rates of counter- 
flow in the stabilization layer for unit cross-section of 
interfacial area. The downward volumetric flow rate 
of oil in the vertical direction, z, is expressed by: 


dP. 
V, = —? 
x [uw ] (1) 


where V, = volumetric rate of oil flow/unit cross- 
section of bulk volume; 
1, = oil density; 
Yo = Viscosity of oil; 
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K, = effective permeability to oil (vertical) in 


the oil zone; 
= = pressure gradient (+-ve in the oil phase) ; 
and 


g9 = gravitational constant. 


The upward velocity, V,, of the gas is given by: 


_ K,[aP, 


where V, = volumetric rate of gas flow/unit area of 
bulk cross-section ; 
l, = gas density; 
Ug = gas viscosity; 
K, = effective permeability to gas (vertical) in 
the oil zone; and 


oe = pressure gradient in gas phase, ex- 


pressed here as a positive value as z is 
measured vertically downwards, but 
flow is upwards. 


As z is measured vertically downwards it follows that 
the capillary pressure (difference between the pressures 
in the gas and oil phases) is decreasing in the down- 
ward direction, which is the direction of increasing 
wetting phase (oil). 


dP, , dPc. 
Hence where is expressed asa 


positive gradient (3) 
Substituting equation (3) in equation (1), 


K,,, K.dP,_K,4P, 


Hence Ko _ Ke dP. 
te 
K, aP,_ &K, 
1 
ty dz Ug 
K. K,|dP,_ &K, K, K, dP. 
dz Uo dz 
K, K, _ dP. 
Ho Ug 


Yo ty dz lg 
Ko , Ky 
Yo Ho 
Bo, Ky 
Yo 


the 
has 
of 

9 uy | dz 99 (2) 
5 
a 
0 0 
At the stabilization boundary, V, = V,. a 
Substituting equation (5) in equation (2), $e 


dP. 
{at — 


— + —2£ 
Yo Ug 


This equation can be expressed in various forms for 
segregation rate per unit area of interface: 


(6a) 


where k, and k, are the relative permeabilities to oil 
and gas respectively in the oil zone at o, 


dP. 
K {at — 
or V,=V,=— . (6b) 
ky Ug 
Uo ky 
dP. 
Glo — by) — dz 
or V,=V.= . (6c) 
Criteria 
dP. 


<9 (bo — and 242 hg 


Equation (6) can, of course, be derived directly from 
the fractional flow formula,® equating g, = (q + q) 
= 0. It has been derived here to demonstrate its 
validity and the criteria for its occurrence. 

From equations (6a) and (6b) it is readily obvious 
that segregation rate per unit interface is zero when 
the gas mobility is zero or when the oil mobility is 
zero. From equation (6c) it is equally evident that 

1 
the rate of segregation is a function of py, 4 Ys (for 
K, | K, 


constant values of ~ and of /, and 1,). 


dz 
This criterion differs from the suggested “ reference 
rates ” (i.e. free fall) mentioned in the literature ? as: 


= for maximum rate of segregation? (7) 

g 0 

and V, = g(l, —1,) sin « = all —1,) sin « (8) 
0 


(whichever is the least) for actual rates along the bed- 


ding plane.2* The term x g(l, —1,) sin «, being an 


expression for free-fall downward flow of oil along the 
bedding plane in a reservoir bed, dipping at an angle 
« to the horizontal, when the gas is immobile and the 
capillary pressure gradient is negligible it cannot, 
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therefore, be rationally employed in the form 
(= or ae) — 1,) sin «, to express the upward flow 
0 Ug 
of gas in counterflow behaviour. 
As the rate of segregation at any particular oil 
saturation in the oil zone is expressed by the equation: 


an expression, relating the relative permeabilities for 
oil and gas at the maximum rate of segregation, is 
obtained by equating the differential of the above 
equation with respect to saturation to zero. 

dP, 


If it be assumed that the term, (/, — 1,) g — 


and the viscosities remain constant, or change but 
little, in the early stages of segregation, in which the 
maximum rate occurs, then the maximum rate occurs 
when: 


Uy 06, Uo 
= Yo} + \ by «+ (9) 
Co, Co, 


This equation resolves to 


K, al 
K, 


for the maximum rate of segregation. 

As the maximum rate is found to occur at gas 
saturations only slightly greater than the equilibrium 
gas saturation, as shown in the appendix, the values 
of the viscosities used would be those pertaining to the 
early stage of segregation. 

It is noteworthy that the oil density, /,, and the 


capillary pressure gradient, = , both have lower 


(10) 


Ug 


values at this early stage than subsequently. This 
comment applies also to the oil viscosity. 


APPLICATION TO INTERPRETATION AND 
PREDICTION OF RESERVOIR BEHAVIOUR 


The differential form of the volumetric balance, as 
derived by Muskat * and extended by West ? to in- 
corporate the effect of the expansion capacities of 
fluids and rock in zones external to the oil zone, pro- 
vide a basis for interpretation and prediction of 
reservoir oil desaturation, relative to pressure decline 
and to time, for known or pre-selected rates of ex- 
ploitation. 
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The rate of increase of the pore volume occupied by 
the segregated gas zone in unit time may be expressed 
by the following equation: 


oi OB | Cp 
where 4 = bulk area of the transition interface; 
o,; == the irreducible saturation by oil in the 
segregated gas zone; 
6,; = the irreducible saturation by water; 
s = the solubility of the reservoir gas in the 
oil at the prevailing pressure in the zone; 
2 =the gas volume conversion factor, so 


that : is the in-place isothermal ex- 
pansibility ; 
8 = the oil volume conversion factor, so that 
-- j ie is the isothermal expansibility of 
the in-place oil volume; 
are the symbols for pressure and time 
respectively ; 
q, = the time-rate of gas segregation per unit 
of bulk interface. 


This expansion of the segregated gas zone is added 
to the others for the oil zone, primary cap, and aquifer 
(if any), and equated for a bounded reservoir to the 
rate of total fluid expulsion in the usual manner. 
The relationships are employed in the form of differ- 
ence equations for finite intervals of time and decre- 
ments of pressure for evaluation by iteration of the 
corresponding change in oil saturation in the oil zone. 

This discussion is presented because it is felt that 
some rationalization of certain aspects of the tech- 
niques employed in evaluating gas conservation effects 
by gas segregation appears desirable. 
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APPENDIX 
The relative permeability ratio, “i of gas to oil in two-phase 


steady-state flow is frequently presented in the literature in 
semi-logarithmic form on a base of oil saturation. In 


graphical form log 4 is plotted on a base of oil saturation, or 


of total saturation; in general, part of this curve is reported 
as having a linear trend over a wide range of liquid saturation 
below about 0-8 of the pore volume. In consequence, an 
exponential expression for the relative permeability ratio is 
employed in mathematical derivation of steady-state two- 
phase flow behaviour and recovery by external gas drive. 
The expression, as quoted, is: 


where a and b are constants, evaluated from the slope of the 
semi-logarithmic curve over the linear section and by its 
extrapolation. The oil saturation is represented by the 
symbol o,, as a fraction of pore space. 

While this relationship has the obvious advantage of being 
concise in form and effectively describes the ratio within the 
prescribed limits of oil saturation for which it is valid, it may 
not be sufficiently accurate in the range of saturation at which 
the maximum specific rate of segregation occurs. 

A more rigorous relationship for the relative permeabilities, 
k, and k,, can be obtained in terms of the oil saturation and 
the residual saturations: 


1 — Ow,i — — Fo 
k, 1 — Ow, i — %, — %,4 — (13) 
(14) 


where o,,; = oil saturation, where the gas saturation, k,; 
extrapolates to unity, 

07,4 = equilibrium gas saturation at which two-phase 

flow of gas and oil commences; 

Ow,; = immobile water saturation, assumed to prevail 

throughout the oil-productive zone; 

n and m are constants, determined by the trends of the 
relative permeabilities in the particular case. (In 
this case they are preferably evaluated for values of 
permeabilities at an early stage of desaturation.) 


Also, 
1 
k 


and for maximum specific rate of segregation, using equation 
(10), 


1 
(hy) * — ous) 16) 
pom(1 — — Fo, i — Gp, i) 


NUMERICAL EXAMPLE 
Maximum Segregation Rate of Segregation per Unit Area of 
Transition Interface 
Data: 


Unconsolidated, quartzose sand; uniform pore size 
distribution 


Absolute vertical permeability = 1-4 Dareys 
Crude oil gravity = APT 
Reservoir pressure = 2500 psi 
Reservoir temperature = 130° F 
Ho, Oil viscosity = 2 cP 
Hg, Zas viscosity = 0-018 eP 
Oil volume factor = 1-260 
Residual saturations, o,,;, water = 0-20 

Go, i> oil = 0-10 
Equilibrium gas saturation, oy,; = 0-085 
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' The relative permeabilities in the vertical direction, when the ee | 
oil saturation, oo, is 0-38, are equal and have the values 0-120. > ] ry i. at 
ost 
Hence 0-120 = 1] | = ‘| 
ae | 
i | 
and 0-120 = 1| | | 
Thus = 3-026 | 
j 
and k, = 0-0331 _ 9.0510 owt in) 
—7:29300 > 0:08}--+— 
ond = [ 3 T ne 
° e — 1540 3 006 
| 
For maximum rate of segregation/unit bulk interface, from 0:05; 
equation (10): 
_ 12080 _ 9.0054 V:963 ,—5-80800 _ 9.9155 580800 | 
The particular value of a, which satisfies this equation is 0-015|— | —— 
= 0-623 | | 
The corresponding values of k, and k, are: oor 02 ; 08 10 | 
kg = 0-0112 Saturation distribution 
ko = 0-438 Fia 6 
The corresponding ratio of phase mobilities at maximum RELATIVE SEGREGATION AND PHASE MOBILITIES ( 
specific rate of segregation is, therefore, (CONSTANT VISCOSITIES) 
ky Ho _ O-0112 x 2 
be x k, 0018 x 0-438 2-84 maximum rate of segregation per unit interface, assuming 
e 
The segregation mobility at maximum rate is: _ 0, is given by: 
k,K 0-0112 0-227 x 0-5122 _ 112 
1+ Kobo 1+ 2-840 The trend of relative mobilities for constant viscosity ratio 
Loko is shown in Fig 6 for this example. 
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THE USE OF TRITIUM TO STUDY THE SOLUBILITY OF WATER 
IN HYDROCARBON LIQUIDS * 


By BRIAN D. CADDOCK jf and PETER L. DAVIES ¢ 


SUMMARY 


The use or handling of petroleum products sometimes requires a knowledge of the solubility of water in hydro- 
carbon liquids. Because of the low solubility of water in hydrocarbons and the difficulty of finding experimentally 
when saturation and not supersaturation is obtained in a sample, the authors have studied water—hydrocarbon 
systems in equilibrium with an air stream at different levels of humidity, below and up to saturation. For this 
purpose tritiated water as a tracer and the liquid scintillation technique of counting have been used. 

The experimental apparatus and technique are described in detail, and results are given for two hydrocarbon 
liquids, namely, benzene and toluene. The systems are shown to obey Henry’s Law up to saturation and the 
total solubilities obtained at 20°C are 52 and 46 mg/100 g respectively. These values agree well with other 


published data. 


The isotope effect in the evaporation of a solution of the tritiated water to saturate an air stream at constant 
temperature has also been measured. The radioactivity of the vapour is shown to be 13 (+2) per cent lower 
than that of the solution in the range of temperatures (5°—20° C) studied. 


INTRODUCTION 


Tue solubility of water in hydrocarbon liquids is very 
low, which is to be expected in view of the great 
differences between the molecular structures. of 
hydrocarbons and water. However, the presence of 
even very small quantities of water in a hydrocarbon 
liquid can produce very important effects. For 
instance, it can cause the clogging of aviation turbine 
fuel filters with ice, and it can deactivate catalysts in 
refinery plant. 

Established methods for estimating water in 
hydrocarbons are usually adequate for the control 
analysis of products and intermediates. The method 
of Dean and Stark is used to estimate gross water 
contamination of hydrocarbon liquids, and the well- 
known Karl Fischer technique is used for more 
sensitive analysis, including the determination of 
water concentrations below the saturation level. 

The solution of water in hydrocarbon liquids has in 
the past been assumed to obey Henry’s Law up to the 
level of saturation, on the limited evidence obtained 
by Greer! for pure benzene. More recently Englin 
et al? have reported data on a variety of fuels, lubri- 
eants, and pure hydrocarbons which support this 
contention. 

However, others? have produced conflicting evi- 
dence on this point. The authors therefore under- 
took some independent work on this subject using 
tritiated water as a tracer and the liquid scintillation 
technique of counting it in hydrocarbon solutions. 
It is thought that this tracer method offers greater 
sensitivity than previous ones for investigating the 
water-hydrocarbon system, although it must be 
assumed that HTO and H,O will have the same 
Henry’s Law constant for a given hydrocarbon if the 
results are to be applied to the behaviour of ordinary 


water. A similar assumption was made by Joris 
et al.4 in deducing the water solubility of hydrocarbons 
from their experiments when using deuterated water 
(D,O) with the tracer DTO. 

This paper describes the experimental method of 
the investigation and some results for two pure 
hydrocarbon liquids, namely, benzene and toluene at 
20° C. 


BASIS OF METHOD 


The hydrocarbon under examination was equili- 
brated at 20° C with an air stream containing a known 
amount of water vapour tagged with HTO. At 
equilibrium a sample of the hydrocarbon was taken 
and its water content determined by liquid scintillation 
counting. Experiments with different known con- 
centrations of water in the air stream yielded data 
relating equilibrium water solubilities in the hydro- 
carbon phase with different water vapour partial 
pressures in the air stream. If the system obeys 
Henry’s Law these data should be related linearly, 
and extrapolation to the saturation vapour pressure 
of water at 20° C would give an accurate value of the 
solubility of water in the hydrocarbon at 20° C. 

One of the difficulties in making measurements of 
this kind is to distinguish between suspended water 
and dissolved water. It is extremely difficult to 
prepare a saturated solution of water in a hydro- 
carbon by shaking the two liquids together and 
separating the phases. Inevitably some suspended 
water is present in the hydrocarbon. By equilibrat- 
ing the hydrocarbon with the vapour phase this 
difficulty is avoided. 

Practically, the technique can be resolved into 
three parts: 


* MS received 22 June 1960. 
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1. The introduction of a known amount of 
water vapour, tagged with HTO, into an air 
stream. 

2. Equilibration of the air stream with the 
hydrocarbon under test. 

3. Determination of the water content of the 
hydrocarbon after equilibration by measuring its 
activity. 


This procedure was also adopted by Joris et al., 
but their measurements were confined to the deter- 
mination of water solubility at saturation. They 
made no attempt to find out whether the system 
obeyed Henry’s Law. In addition, the tritium assay 
methods available to these workers were very 
cumbersome and less sensitive than the liquid 
scintillation technique used in the work described 
below. 


APPARATUS 


Water Saturator 


The quantity of tritiated water vapour in the air 
stream was controlled by allowing dry air to flow over 
the surface of tritiated water contained in a saturator 
(Fig 1). The saturator consisted of a wide-bore glass 
tube containing about 5 ml tritiated water. The 
tube was mounted horizontally in a thermostat bath 
and was provided with inlet and outlet tubes for the 
passage of the air stream. The amount of water 
vapour transferred to the air stream in this apparatus 
is determined by the vapour pressure of the water in 
the saturator. Since the vapour pressure of water is 
temperature-dependent, any desired partial pressure 
of water vapour can be obtained by controlling the 


ge NGI 12/5 SPHERICAL JOINTS 


TRITIATED WATER AT 200 yc/mi 


Fie 1 
WATER SATURATOR 


saturator temperature with the thermostat bath. 
This requires that the flow of air through the saturator 
is slow enough to allow the air to come to equilibrium 


with the water. In some experiments in which a 
Pregl calcium chloride tube was used to measure the 
water content of the air stream it was shown that a 
rate of air flow of 20 ml/minute ensures such equili- 
brium. 
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Hydrocarbon Saturator 


The equilibrium quantity of tagged water was 
transferred into the hydrocarbon under test by 
bubbling the air stream containing tritiated water 
through the hydrocarbon. This operation took place 
in a tube with a capacity of about 15 ml with a No. 1 
sinter sealed into one end. The saturator (Fig 2) was 
mounted vertically and was surrounded by a water 


FOR MEASUREMENTS AT 93-98% OF 
SATURATION, THE SATURATOR USED 
HAD A GLASS PLATE WITH A SMALL 
CENTRAL ORIFICE INSTEAD OF THE 
No | SINTER 


TAPER 


No | SINTER MGI 12/5 
SPHERICAL JOINT 


THE GLASS BEADS IMPEDE THE AIR STREAM 
SO THAT ITS TEMPERATURE ATTAINS THAT OF 
THE WATER JACKET (20°C) BEFORE IT REACHES 
THE HYDROCARBON 


Fie 2 
HYDROCARBON SATURATOR 


jacket through which water was continuously circu- 
lated from a thermostat bath maintained at 20° + 
0-01° C. 

Owing to the pressure drop occurring in the air 
stream as it traverses the sinter and the liquid above 
the sinter, a correction must be made to the water 
vapour partial pressure in the air stream. The water 
vapour partial pressure in the stream leaving the 
saturator is determined by the temperature of the 
saturator and is obtained from published data.® The 
effect of applying an external pressure is to lower the 
concentration of water vapour in the vapour phase. 
When the air stream expands to atmospheric pressure 
through the hydrocarbon saturator, the concentration 
of water vapour in the stream is lower than it would 
be in air in equilibrium with liquid water at atmo- 
spheric pressure. The extent of the deficiency is 
given by the ratio of the total pressures of the air 
stream before and after expansion: 


P, 
Po = Pi . P; . . . . (1) 


where p, is the true partial pressure of water vapour 
at the outlet; 
pi is the partial pressure of water vapour at the 
inlet; 
P,, is the outlet pressure ; 
P; is the inlet pressure. 
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In order to make this correction, a mercury mano- 
meter is included in the line joining the water and 
hydrocarbon saturators. 

This pressure drop restricts the measurements made 
with the sintered saturator in the authors’ apparatus 
to below 93 per cent of saturation. For experiments 
above this point another saturator was used which 
incorporated a glass plate containing a single small 
orifice instead of a sinter, the two saturators being 
identical except for this modification. With this type 
of saturator the pressure drop is much smaller, and 
measurements can be made to 98 per cent saturation. 

It was found that four hours were required for the 
system to reach equilibrium at a flow rate of 20 
ml/minute. 2-ml samples were then taken from the 
saturated hydrocarbon by immersing a 5-ml straight 


range being studied (see below). 2-ml quantities 
ot these standard solutions were counted under 
conditions equivalent to those in the actual experi- 
ments. The counting rates vary linearly with HTO 
concentration. The standard deviation of the count- 
ing rates from this calibration line has been calculated 
to be 2 per cent. 


EXPERIMENTAL 


A diagram of the complete apparatus used for 
producing the hydrocarbon solutions of tritiated 
water is given in Fig 3. In each experiment a stream 
of dry air was passed through the apparatus at a flow 
rate of 20 ml/min for four hours. Water labelled with 
HTO was thus transferred from the water saturator 


THERMOSTAT 
BATH AT 20°C 


APPARATUS USED FOR SOLUBILITY MEASUREMENTS 


form pipette in the liquid. Special precautions 
described later were required during this operation, 
to prevent losses of water from the solution. The 
2-ml samples were dissolved in a liquid phosphor and 
assayed by liquid scintillation counting. 


Tritium Liquid Scintillation Counter 


A single channel scintillation counter which 
operates at room temperature has been developed at 
Thornton specifically for the assay of tritium samples. 
The samples to be assayed are contained in an hemi- 
spherical cell, which has a reflecting layer of silver to 
improve collection of light by the photomultiplier. 

Non-quenching organic samples can be counted, 
after dissolving in the liquid phosphor, with an 
efficiency of 12 per cent over a background of 350 cpm. 
The detection of tritiated water, however, requires the 
presence of alcohol in the phosphor, and this tends to 
reduce the efficiency somewhat. For the experi- 
ments with benzene and toluene, to be described 
below, tritiated water with a specific activity of 200 
microcuries/ml was used. Standard solutions of this 
material in hydrocarbon were prepared in the course 
of calibration experiments to cover the solubility 
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to the hydrocarbon contained in the hydrocarbon 
saturator at 20°C. The amount of water transferred 
was dependent on the temperature of the water 
saturator, which could be varied from 0° to 20°C. 
Both saturators were thermostatically controlled at 
the appropriate temperature to within +-0-01° C. 

An interesting property of solutions of water in 
hydrocarbon liquids was noticed when the first 
attempts were made to measure the water content of 
benzene by tritium counting. It was found that 
dissolved water is lost very rapidly from a hydro- 
carbon, especially when working with solutions nearly 
saturated with water. It was found, for example, 
that the operation of pouring the solution from one 
flask to another could lead to considerable losses in 
the water content of the solution. This effect is 
thought to be due to the adsorption of water by glass 
surfaces, as well as the tendency of the solution to 
equilibrate itself with the atmosphere by the evapora- 
tion of water from the solution. This is particularly 
noteworthy, because it offers an explanation of the 
wide scatter of results obtained by previous workers 
who have studied the solubility of water in benzene. 
In order to minimize this loss in the present experi- 
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ments, special precautions were taken. A 5-ml 
straight form pipette was used to take the 2-ml 
samples required for counting. This pipette was 
treated with dimethyldichlorosilane to render its 
surfaces hydrophobic. As mentioned previously, the 
pipette was filled by gravity, not by suction, and the 
total surface of hydrocarbon exposed to the atmo- 
sphere was less than 1 sq em. After the pipette had 
been filled to a suitable mark, 2 ml of sample were 
immediately discharged into 20 ml of liquid phosphor 
of the following composition : 


18 ml of toluene containing 5 g/litre p-terphenyl 
and 16 mg/litre p-bis-2-(5-phenyloxazolyl)- 
benzene (POPOP) +2 ml of 2 per cent 
aqueous alcohol. 


The presence of such large amounts of alcohol and in- 
active water in the phosphor eliminates significant 
losses due to adsorption or evaporation once the 
sample is dissolved in the liquid phosphor. 10 ml of 
the solution of the sample in the liquid phosphor was 
then assayed in the tritium liquid scintillation counter. 

As in all radiochemical work where the highest 
accuracy is required, it was necessary to make com- 
parative measurements between unknown samples 
and a standard sample of known HTO content. The 
standard sample used for this purpose was prepared 
by diluting the tritiated water used in the water 
saturator with 2 per cent aqueous alcohol, and count- 
ing an aliquot part of this solution in a liquid phosphor 
of the same composition as that produced in the 
solubility experiments. 

Unfortunately it was not possible to determine the 
water contents of the hydrocarbon samples from a 
simple comparison of the sample and standard count- 
ing rates. This is because the molecular weight of 
HTO is 20 as compared with 18 for H,O. The isotope 
effect due to the different atomic weights of tritium 
and hydrogen causes some fractionation of HTO and 
H,O to take place when tritiated water is allowed to 
evaporate. A correction was made by carrying out 
calibration experiments in which the air stream 
emerging from the water saturator was passed 
through a weighed, horizontally mounted tube, 
maintained at —78°C by surrounding it with 
powdered solid carbon dioxide. After the air stream 
had flowed through this tube for a known time at a 
definite pressure and water saturator temperature the 
condensate in the tube was weighed. It was then 
dissolved in 2 per cent aqueous alcohol and counted 
in comparison with the standard tritiated sample 
prepared by direct dilution with 2 per cent aqueous 
alcohol. If no isotope effects were operative, then 
these two tritiated samples would have the same 
activity. In practice, the sample produced by con- 
densation was found to be about 13 (+2) per cent less 
radioactive than the original solution over the 
temperature range (5°-20°C) studied (i.e. p° yro/ 


p° 4,0 = 0-87 assuming the solution obeys Raoult’s 
Law). It was gratifying to find that the weights of 
condensed water obtained were in excellent agreement 
with the theoretical values calculated from the 
temperature, flow rate, and pressure. 

A specimen measurement is given below in which 
the sintered hydrocarbon saturator has been used to 
obtain a result for toluene. 


Conditions of Experiment 


Water saturator 

Toluene saturator 
Atmospheric pressure 

Pressure drop across toluene 


Results of Experiment 
Mean counting rate from three 


1315 epm over background 

5380 cpm over background 

1 mg condensed tritiated 
water per ml 2 per cent 
aqueous alcohol 


samples. 
Reference standard . 
Calibration sample . 


Mean counting rate from cali- 
bration sample 
Reference standard . 


4550 cpm over background 
5210 cpm over background 


“1315 5210 
Water content of toluene = 7550 x 5380 x 0363 = 16:3 
mg/100 g toluene 
765 


Water vapour partial pressure = 6-55 x 309 = 6-19 mm 


RESULTS OF MEASUREMENTS 


The results for benzene and toluene are presented 
in Tables I and II. It is convenient to express the 


TaBLeE I 
Solubility Data for the System Benzene—Water at 20° C 


p = partial pressure of water vapour in equilibrium with the 
benzene 
p° = saturation vapour pressure of water at 20° C 


Mg water/100 g 


Mol fraction 


26-2 
29-2 
34-0 
38-8 
44-0 
47-5 


Solubility at 20° C by extrapolation: 52 mg/100 g. 


vapour pressure data as the function p/p°, where p is 
the water vapour partial pressure and p° is the 
saturation vapour pressure of water at 20°C. The 
results quoted represent the mean values from several 
separate experiments in each case. To ensure that 
a true equilibrium condition was obtained, an 
approach to the condition was made in both the 
forward and reverse directions. The reverse direc- 
tion was achieved in the present case by shaking the 
hydrocarbon with tritiated water to produce sus- 
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pended water in the system before introducing it into 
the hydrocarbon saturator. Also, experiments were 
carried out at very low rates of air flow for very long 
times. The results obtained from these ancillary 
experiments were in good agreement with those 
obtained by the original method. 


II 
Solubility Data for the System Toluene—Water at 20° C 


p = partial pressure of water vapour in equilibrium with the 
toluene 
p° = saturation vapour pressure of water at 20° C 


p|p° Mg 8 Mol fraction 
0:36 16-3 0-833 x 10° 
0-72 33-9 1-73. x 10% 
0-92 42-0 215 x 10% 
0-94 42-5 217 x 10° 
0-97 43-6 2:23 x 10% 


Solubility at 20° C by extrapolation: 46 mg/100 g. 


DISCUSSION 


It will be noted that in calculating the water con- 
centration in the hydrocarbon it has been tacitly 
assumed that the specific radioactivity of the dissolved 
water is the same as that of the vapour phase in 
equilibrium with the hydrocarbon. That is to say, 
at the equilibrium temperature 


(2) 


This assumption implies that the same differential 
isotopic effect occurs between a condensed water 
phase (HTO and H,O) in equilibrium with dissolved 
water in the hydrocarbon as between a condensed 
water phase in equilibrium with its vapour. One 
would expect this to be very nearly true, since the 
water molecules dissolved in the hydrocarbon are 
well separated from one another. The assumption is 
also indirectly supported by the measure of agree- 
ment between the authors’ values of total solubility 
for benzene and toluene and those found in the 
literature obtained by other techniques (see later). 

Equation (2) can also be interpreted as meaning 
that HTO and H,O dissolve in the hydrocarbons 
studied with the same Henry’s Law constant, i.e. 


P20 = kxy20 (4) 
By definition one can write, 

k = H20YH20 . (5) 


where p°y90 is the saturation water vapour pressure; 
then the slopes of the lines in Figs 4 and 5 are equal to 
the activity coefficients x20 for the solution of water 
in the respective hydrocarbon liquid. 
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The straight lines of Figs 4 and 5 imply that Henry’s 
Law is obeyed up to very near saturation conditions, 
and suggests that the water in solution does not 
change its degree of association until it is close to 
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D/P (RATIO WATER VAPOUR PRESSURE/SATURATION WATER VAPOUR PRESSURE) 


Fie 4 


THERMODYNAMIC ACTIVITY UV. MOL FRACTION OF WATER 
IN BENZENE 
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Fie 5 


THERMODYNAMIC ACTIVITY UV. MOL FRACTION OF WATER 
IN TOLUENE 


~ 


P/P* (RATIO WATER VAPOUR PRESSURE/SATURATION WATER VAPOUR PRESSURE) 


such conditions. The water is probably molecularly 
dispersed until very near phase separation, as favoured 
by the cryoscopic work of Greer. 

Extrapolation to the saturation vapour pressure of 
water at 20°C yields the saturation solubility. In 
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the case of benzene this is 52 mg/100 g and for toluene 
it is 46 mg/100 g. This latter value is in good agree- 
ment with that (48 mg/100 g) obtained by Englin 
etal.2. The benzene—water system, on the other hand, 
has been studied more fully than any other hydro- 
carbon—water system, and it is interesting to note the 
large number of different values of solubility pub- 
lished for this system (see Table III). This is 
probably due to difficulties in sampling and the ease 
with which dissolved water is lost from hydrocarbon 


III 
Water Solubility in Benzene at 20° C 
(Values taken from the literature) 


Mg/100 g References 
56 Groschuff (1911) 
44 | Clifford (1921) 
57 | Hill (1923) 
57 | Rosenbaum and Walton (1930) 
55 Tarasenkov and Polozhinzeva (1932) 
52 Berkengein (1941) 
57 | Staveley, Jeffes, and Moy (1943) 
43 | Black, Joris, and Taylor (1948) 


56 | Staveley, Johns, and Moore (1951) 
2 


solutions, especially near saturation. It is suggested 
that the value obtained in the authors’ experiments 
is less subject to error on this score. The authors’ 
value agrees well with the average (53 mg/100 g) of 
those given in the literature (total of nine). It is, 
however, significantly higher than the values obtained 
by Black et al.,° who also used radioactive tracer 
techniques and made similar assumptions to those 
of the authors. 

The values of y for water dissolved in benzene and 
toluene at 20°C are from these measurements 
4-4 x 10? and 4-2 x 10? respectively. In obtaining 
these results the isotope effect when saturating the 
air stream was incidentally measured. In this con- 


nexion the authors have compared their observed 
effect with published information. 
0-87 for the ratio of the vapour pressures of HTO and 
H,O at 20°C is in good agreement with data? for 
D,O (see Table IV). Since D,O and HTO have the 
same molecular weights, a similar isotope effect might 
be expected. 


TaBLe IV 
Vapour Pressures of Isotopic Waters 


| P°p20/p° 
Author 
20° C | 25°C | 20°C | 25°C 
Kirschenbaum . | | 0-88 
Kirk—Othmer® . —- | — — | 0-83 
Price . | O75 0-77 | — 
Present authors -| O87 | — — | = 


The data of Price* on the vapour pressure of 
tritiated water are not in accordance with the authors’ 
findings. His results suggest a value of 0-75 for the 
ratio of vapour pressures of HTO and H,0 at 20°C. 
It is considered that this is too low. 
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THE EFFECT OF CARBON NUMBER ON THE ALKYLATION 
BEHAVIOUR OF A 150°-250° C CUT FROM FULL RANGE 
PROPYLENE POLYMER * 


By E. L. BERTRAND f{ and N. J. H. SMALL f (Associate Fellow) 


SUMMARY 


Quantitative hydrogenation was used to determine the carbon number distribution in a 150°-250° C olefin cut 
from the polymerization of propylene over a phosphoric acid catalyst. The behaviour of distilled fractions from 
this boiling range when alkylated with benzene was assessed by alkylate yield, and by the consumption of 
aluminium chloride when laboratory alkylations were carried out under standard test conditions. 

Results showed that C,, olefins boiled in the range 186°—215° C and produced good yields of 295°-315° C alkylate. 
Cy) and C,, olefins gave 275°-295° C alkylate. The consumption of aluminium chloride was very similar for Cj, 
C,,, and Cj, olefins, but polymer boiling above the C,, range gave reduced alkylate yields, and larger amounts of 
alkylation catalyst were required for complete utilization of the olefin. 


INTRODUCTION 


DoDECYLBENZENE for the manufacture of aqueous 
detergents is normally produced by alkylating benzene 
with propylene tetramer in the presence of aluminium 
chloride. The tetramer is a C,, cut prepared com- 
mercially by polymerizing propylene over a phosphoric 
acid catalyst. 

The object of the present work was to study the 
carbon number distribution and alkylation behaviour 
of polymer fractions boiling in the range 150°-250° C. 
Carbon numbers were determined by quantitative 
hydrogenation, and laboratory alkylation tests were 
developed to assess the effect of carbon number upon 
alkylate yield and catalyst consumption. 


EXPERIMENTAL 


The Determination of Carbon Number 


The semi-micro technique for quantitative hydro- 
genation was similar to that described by Colson,’ 
Waterman et al.,2 and Yakubik,? but the catalyst 
contained nickel instead of a noble metal, and the 
apparatus was designed for use at atmospheric pres- 
sure. A high catalyst/olefin ratio was used, and the 
crushed catalyst was freshly activated in a stream of 
hydrogen. 

The apparatus (Fig 1) consisted of a cylindrical 
Pyrex reactor with an internal diameter of one inch 
and a total capacity of 110 ml. This was fitted with 
a thermometer and with a spoon for charging catalyst. 
The spoon was about 5 inches long with a bowl 
capacity of about 4 ml. Glass tubing (5 mm id) con- 
nected the reaction bulb to a mercury manometer and 
to a 100-ml burette graduated in 0-5-ml divisions over 
the wider portions and in 0-1-ml divisions at each end. 
The burette had two-way stopcocks at the top and 
bottom. The former was used to admit solvent and 
to provide a through connexion to the reactor, and the 
latter served to admit hydrogen and to connect the 
burette with the mercury levelling bulb. The total 


internal volume of the apparatus was known, and the 
equipment was jacketed and maintained at 30° C by 
circulating water from a thermostat. The entire 
apparatus was mounted on a wooden board free to 
move pendulum-wise about a point suspension. The 


© 


Fie 1 
MICRO-HYDROGENATION APPARATUS 


swing was maintained by a small geared motor (60 
rev/min) attached to the board through a crankshaft 
and connecting rod. 


Reagents 

The solvent was a 101°-105° C cut from hydro- 
genated di-isobutylene, and the catalyst was nickel 
supported on pelleted kieselguhr (Ni content ca 50 per 
cent w/w). The pellets were crushed, sieved to 20- 


* MS received 7 June 1960. 
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40 mesh, reduced in a stream of hydrogen at 500° F 
and 25 psig, and stored under solvent in a wide mouth 
bottle. 

Electrolytic hydrogen was passed through a guard 
tube of freshly reduced catalyst and entered the 
apparatus through a pressure relief valve and a drying 
tower containing calcium chloride. 


Procedure 


The apparatus was flushed with hydrogen (3-5 l/min) 
for 15 minutes and a level spoon of solvent-moist 
catalyst (ca 5 g) was placed in the reaction bulb. 
2 ml of solvent was added to the burette and 2 ml to 
the reaction bulb. Great care was taken to ensure 
that no air was introduced during this operation. 
The mercury reservoir was raised until the manometer 
read about 10 mm above atmospheric. The apparatus 
was then shaken for 30 minutes, the pressure reduced 
to atmospheric, and the burette reading noted. This 
procedure was repeated until half-hourly readings 
differed by not more than 0-1 ml and the system was 
then considered to be in equilibrium. 

The olefin sample (2-5 to 3-0 x 10? mol) was 
accurately weighed into a 50-ml volumetric flask, 
diluted with solvent, suspended in a water bath at 
30° C for 20 minutes, and then made up to the gradua- 
tion mark. After vigorous shaking, a 5-ml aliquot 
was introduced into the reaction bulb through the cup, 
and the cup was washed with two 5-ml batches of 
solvent. Great care was taken to ensure that no air 
was introduced at this stage. 

Hydrogenation occurred at a pressure about 10 mm 
above atmospheric and the equipment was shaken 
until successive readings were identical, or until three 
readings differed by not more than 0-1 ml. 

The bromine number of the sample was calculated 
from the expression: 


B=(V x 0-7125)/W 


where B is the bromine number, W the weight (mg) 
of sample, and V the NTP volume (ml) of hydrogen 
absorbed. 


The Determination of Alkylate Yield (Alkylation 
Method A) 


The method was a slight variation of that used by 
Sharrah and Feighner.* The reaction vessel (Fig 2) 
was a 2-litre flask which had four baffles in the wall 
placed such that the internal distance between 
diagonally opposite baffles was about 4 inches. The 
fiask was fitted with a thermometer and a mercury- 
sealed stirrer which rotated at 1750 rev/min, and the 
apparatus was immersed in a water bath. 

The olefin feed assembly was connected by flexible 
tubing to a storage reservoir which was raised slowly 
and continuously by a pulley system and a motor 
geared to complete one revolution in about 4 hours. 
Dimensions of the equipment were such that 1-5 mol 


of olefin was supplied at constant rate over a period 
of 45 minutes. Before each run this flow was checked 
by diverting the feed to a calibrated receiver. A 
dropping funnel was used to supply additional 
benzene, and all exits from the apparatus were pro- 
tected with calcium chloride guard tubes. 


Reagents 
Commercial grade benzene was dried by distilling 


off a 10 per cent cut, and the residue was stored in a 
dry tightly stoppered bottle until required. The olefin 


OLEFIN 
STORAGE 
RESERVOIR 


REACTION FLASK 


WATER BATH 


L 
Fie 2 
ALKYLATION METHOD A 


sample was dried by shaking intermittently for one 
hour with anhydrous calcium sulphate and the catalyst 
was dry aluminium chloride crushed to powder. 


Procedure 


The apparatus was oven dried at 110° C and the 
reactor was charged with 8 g AICl;, 500 ml benzene, 
and 0-1 ml distilled water. This mixture was stirred 
continuously and the water bath brought to 55° C. 
Olefin was added continuously over a period of 45 
minutes, and any rise in reaction temperature was 
controlled to 55°-58° C by supplying cold water to 
the immersion bath. Additional 2-g batches of 
catalyst were added through the dropping funnel 10 
and 20 minutes after the start of the run, and washed 
into the reactor with 20 ml of benzene. After exactly 
45 minutes the olefin feed was diverted to the external 
receiver and stirring at 55°C was continued for a 
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further 5 minutes. The reaction flask was then 
cooled, the contents poured over crushed ice, and the 
flask rinsed with cold water. The oil layer was 
washed with 200 ml water, with 150 ml 5 per cent 
caustic soda solution, with water until free from 
alkali, and then dried over calcium chloride. The 
volume and weight of product were noted, and un- 
reacted benzene was removed by distillation through 
a Vigreux column. The residue was weighed and 
distilled at 10 mm on a 2-ft Stedman column. The 
following cuts were prepared. 


| Boiling range, | Boiling range, 


Nature of 
tno. | | °C at 10mm | C at atm 
7 material | pressure pressure 
| 
1 | Unchanged olefin | IBP-133-2 | <275 
2 | Light alkylate | 133-2-148-8 | 275-295 
3 | Heavy alkylate 1488-1645 295-315 
4 High boiling | 164-5-192-1 | 315-350 
| products 
Residue | ” ” | > 192-1 | > 350 


The refractive index density (d}°), and 
bromine number (Francis) was determined for cuts 
144, and a weight balance was made up for each run. 
Yields of light and heavy alkylate were expressed as 
percentages of the theoretical product obtained if all 
the olefin reacted. 


The Determination of Catalyst Consumption (Alkylation 
Method B) 

The method consisted essentially in mixing a known 
amount of the olefin with dry benzene, bringing the 
reaction temperature to 40° C, and adding successive 
batches of aluminium chloride until the bromine 
number of the product fell below 1-0. 


Reagents 

Commercial grade benzene and the olefin test 
samples were dried as described in Alkylation Method 
A. The aluminium chloride catalyst was ground 
immediately before use and weighed into glass- 
stoppered bottles in 1-g batches. The gaseous HCl 
used to saturate the reaction mixture was obtained 
by dropping concentrated sulphuric acid on to sodium 
chloride. 


Procedure 


The apparatus consisted of a 1-litre, three-necked 
flask fitted with a 0°-110° C thermometer, a gas inlet 
tube, and a three-bladed glass stirrer. 500 g of 
benzene and 100 g olefin were added to the flask and 
heated to 40° C in a constant temperature water bath. 
Gaseous HCl was bubbled through the mixture until 
copious fumes appeared in the exit gas. This usually 
took about 2 hours. The gas inlet was then replaced 
by a calcium chloride guard tube which was tem- 
porarily removed for each catalyst addition. The 
first 1-g batch of catalyst added with constant stirring 
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usually caused the reaction temperature to rise by 
3°-4° C for several minutes. After 10 minutes the 
temperature was again 40° C, and at this stage a 10-ml 
aliquot was removed and a further l-g batch of 
catalyst was added to the reactor. The 10-ml aliquot 
was centrifuged at 1500 rev/min for 5 minutes to 
separate the catalyst complex, and the supernatant 
liquid was withdrawn for a determination of bromine 
number. Catalyst additions and sample analyses 
were repeated at 10-minute intervals until a pro- 
nounced evolution of HC] and a final bromine number 
below 1-0 indicated that reaction was complete. 
Normally, four or five catalyst additions were required, 
and it was found that a 10-minute interval was suffi- 
cient for each addition to react. A plot of bromine 
number against weight of catalyst added was a 
straight line, but the final answer was obtained with 
greater accuracy when catalyst consumption was 
calculated by the method of least squares. Results 
were expressed as g AIC], consumed per 100 g of olefin. 


DISCUSSION AND RESULTS 


The Distribution of Carbon Numbers in a 150°-250° C 
Polymer Cut 
A 1-litre sample (RS-2170/57) of a 150°-250° C cut 
from full range propylene polymer was carefully 
fractionated on a 4-inch Stedman column and carbon 
numbers were determined by hydrogenation. The 
following results were obtained : 


Hydrogena- 
Distillate | % v/v of Boiling 
fraction bromine number weight 
no. cu number 
| 155-2-174-0| 108-7 | 10-48 147-0 
2 | 10 174-0-188-5 101-7 11-20 157-1 
3. | 10 | 188-5-193-0 98-2 | 11-60 162-7 
4 10 193-0-197-0 95-9 | 11-88 166-6 
5 10 197-0-198-0 96-1 11-86 166-3 
6 | 10 198-0-201-0 98-6 11-56 163-1 
7 10 201-0-205-0 96-0 11-87 166-5 
205-0-211-0 88-6 12-86 180-4 
9 10 211-0-232-5 86-5 13-17 184-7 
10 5 —|-232-5-248-0 79-5 14-33 201-0 
Residue | 5 | >248-0 65-9 17-29 242-9 
| 


These results showed that a 40 per cent v/v middle 
contained C,, olefins, but the forerun contained C,,) and 
C,, material, and carbon numbers up to C,, were 
present in the heavy fractions. 

A more extensive evaluation of the light and heavy 
polymer was made by distilling 12 litres of the same 
150°-250° C olefin cut into the following seven blends: 

Blend Ibp—169-2° C 
162-0°-175-4° C 
175-3°-182-4° C 
175-9°-191-8° C 
174-0°-194-0° C 
A C,, cut which was not analysed 
194-9°-249-0° C 


Each blend was carefully refractionated on a 4-inch 
Stedman column, and duplicate determinations of the 
carbon number were carried out on selected distillate 
fractions. Results in Table I show that all fractions 
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TaBLeE I 
The Distribution of Carbon Numbers in a 150°-250° C 
Polymer Cut 
Hydrogen- 
3 Distifiete Boiling Carbon | Molecular 
fraction ery bromine no weight 
Blend A—Ibp-169-2° C (0-5% v/v) 
1 | Ibp-153-2 114-7 9-93 139-3 
3 156-0-157-3 114-0 10-00 140-3 
5 | 158-4-159-2 112-7 10-11 141-8 
7 160-6-160-8 113-2 10-07 141-2 
9 | 161-2-161-5 112-6 10-12 141-9 
ll 162-0-162-3 113-2 10-07 141-2 
13 162-7-163°3 115:8 9-84 138-0 
15 | 163-7-164-3 113-2 10-07 141-2 
! 17 164-9-165-5 114-7 9-93 139-3 
19 166-0-167-0 113-0 10-08 141-4 
21 167-8-168-4 110-4 10-32 144-7 
22 =| 168-4-169-2 111-0 10-27 114-0 
Blend B—162-0°-175-4° C (5-10% (v/v) 
1 | 162-0-164-8 111-7 10-21 143-2 
2 164-8-166-5 109-9 10-36 145-3 
6 | 168-8-168-9 106-8 10-67 149-7 
8 | 169-5-169-9 107-4 10-60 148-7 
9 | 169-9-170-2 111-5 10-22 143-3 
10 170-2-170-5 108-3 10-52 147-6 
15 172-5-172'8 | 105-8 10-77 151-1 
16 | | 105-3 10-81 151-6 
18 | 173-3-173-8 106-6 10-68 149-8 
19 | 173-8-174-0 102-8 11-09 155°5 
20 | 106-0 10°75 150-8 
22 174-9-175-4 110-8 10-29 144-3 
Blend C—175-3°-182:4° C (10-16% v/v) 
2 175-3-175-3 112-0 10-18 142-8 
4 175-3-175-6 110-6 10-30 144-5 
6 176-0-176-1 103-5 11-01 164-4 
8 176-1-176-1 104-7 10:88 152-6 
10 176-1-176-1 104-6 10:89 152-7 
; 12 177-0-178-4 104-0 10-95 153-6 
16 178-8-178-8 101-9 11-18 156-8 
20 179-0-180-5 109-6 10-39 145-7 
24 ‘181-1-182-4 102-8 11-08 155-4 
Blend D—175-9°-191-8° C (16-25%, v/v) 
3 175-9-177:3 113-3 10-06 | 141-1 
5 177-3-177°4 105-2 10-81 151-6 
7 177:4-177°4 104-7 10-88 | 152-6 
9 178-3-178-6 104-5 10-91 | 153-0 
13 179-3-179-5 105-3 10:82 | 1518 
15 | 180-6-181-0 102-8 11-08 155-4 
18 | 181-7-181-9 102-5 11-12 156-0 
23 *182-1-182-4 102-0 11-17 156-7 
25 182-5-183-1 99-7 11-44 160-5 
27 185-3-186-0 99-9 11-40 159-9 
29 186-8-186-8 99-2 11-48 161-0 
31 186-9-186-9 | 97-3 11-71 164-2 
35 | 1873-1894 | 94-6 12-05 169-0 
37 189-6-189-6 | 98-4 11-59 162-6 
39 189-6-189-6 97-9 11-63 163-1 
43 | 191-6-191-8 97-2 11-71 164-2 
Blend E—174-0°-194-0° C (25-30% v/v) 
1 | 174-0-175-9 103-9 10-97 153-9 
3 177-7-180°3 103-0 11-06 155-1 
5 182-4-183-5 98-4 11-24 157-7 
7 183-9-183-9 98-2 11-60 162-7 
9 183-9-184-1 | 981 11-62 163-0 
ll 185-1-185-6 98-3 11-59 162-6 
13 186-1-186-4 95-0 12-00 168-3 
15 186-5-187-0 12-14 170-3 
17 190-1-191-4 95-6 11-92 167-2 
19 191-8-192:°3 | 96-9 11-77 165-1 
21 192-5-193-4 95:3 11-97 167-9 
22 193-4-194-0 «12-14 170-3 


TaBLeE I (continued) 


ons Hydrogen- 
ation Carbon Molecular 
bromine no. weight 
number 
Blend G—194-9°--249-0° C 
1 194-9-201-4 95-7 11-92 167-2 
2 201-4-206-5 95-6 11-91 167-0 
4 209-7-212-4 92-5 12-32 172-8 
6 216-3-220-9 88-9 12-82 179-8 
8 223-3-224-6 89-1 12-80 179-5 
ll 228-3-229-1 84-2 12-46 188-8 
12 229-1-229-5 82-3 13-85 194-3 
14 231-8-233-6 83-4 13-65 191-5 
16 233-9-235-8 78:5 14-51 203-5 
20 238-6-238-8 75:3 15°13 212-2 
35 245-8-245-9 71-9 15-84 222-2 
40 247-3-247-3 63-1 16-74 234-8 
45 248-0-248-1 67:3 16-93 237-5 
49 248-8-249-0 67-4 16-90 237-0 


Carbon number was calculated as 1139-5/hydrogenation 
bromine number and molecular weight as 14-026 x carbon 
number. 


from blend A had bromine numbers corresponding to 
a Cy, olefin, and the molecular weight averaged 140-6 
for fractions below 167° C (C,pHo»9 requires 140-26). 
The fluorescent indicator method > * showed that each 
of these fractions was better than 99 per cent olefinic. 
Blend B contained mixtures of C,) and C,, olefins, 
and the varying composition was probably due to 
minor changes in molecular structure as the boiling 
point increased. In blend C, fractions boiling 176-0°- 
182-4° C contained C,, olefins and, with the exception 
of fraction no. 20, which appeared to be anomalous, 
the average molecular weight was 154-06 (C,H, 
requires 154-28). Blend D and blend E represented 
a gradual transition from C,, to C,,, and the theoretical 
molecular weight of a C,, olefin was attained at 186° C. 
Blend G showed a progressive rise in carbon number 
with increasing boiling point, and above 215°C all 
fractions had carbon numbers greater than 12. 


The Effect of Boiling Range on Alkylate Yield 
Alkylation Method A was applied to distillate frac- 
tions from the same 150°-250° C polymer cut and the 


following results were obtained with fractions boiling 
150°-175-4° C, 175-4°-215-5° C, and 215-5-250° C. 


Average RS-2120/57 
result for 
full range 
polymer cut, | Frontend, | Middlecut,| Residue, 
150°- 150°- 175-4°- 215-5°- 
250° C 175-4° 215° 0 250° C 
Peroxide content mmol per- 0-08 2-85 0-63 1:3 
oxide oxygen/kg 
Analysis of alkylation product 
Ibp-250° C fraction 
Bromine number 9-6 6-9 9-0 72-0 
275°-295° C fraction 
Yield % of theoretical 13-3 32-8 9-1 5-0 
bromine number 2-5 0-4 1-0 47-0 
295°-315° C fraction 
Yield % of theoretical 32-5 18-8 43-2 5-3 
bromine number 2-0 2-7 1-0 12-3 
Full range alkylate (275°- 
Yield % of theoretical 45:8 51-6 52-3 10-3 
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The low boiling cut gave mainly 275°-295°C 


Alkylation Method B to some of the olefin fractions 


i. alkylate and the middle cut mainly 295°-315°C  disvussed above. 
ules alkylate. The yield of total alkylate was similar for 
ht both these fractions and significantly higher than that Catalyst con- ‘ 
obtained from the full range polymer cut. The high Sample ee ee oe sumption g 2 
boiling fraction, which contained carbon numbers ref. no. 
2 above Cj., gave a reduced yield of alkyl benzene and 
0 the high bromine number of material boiling below 2120/57 | Olefin from full 
250° C indicated that very little olefin had reacted. 492/58 | 1 O heartécur from fall 
5 Further work was carried out with another 150°- range propylene polymer 3-38 
‘8 250° C olefin cut (RS-492/58) from the same type of full range 
propylene polymer. The sample was distilled on a 
5 laboratory 4-inch Stedman column to obtain the 
2 following fractions: It was immediately apparent that the C,, heart cut 
8 = had improved alkylation properties and the polymer 
5 Cut no. Boiling % viv of 150°- containing carbon numbers greater than C,. was a 
os 1 150-175 0-10 A more detailed investigation of catalyst consump- 
rbon ; nage pe tion was carried out with two other 150°-250° C cuts 
4 210-230 80-90 from full range propylene polymer. Each was re- 
‘ Residue > 230 90-100 fractionated on a 4-inch Stedman column, and pro- 
gressive amounts of the front and back ends were 
The full range olefin (150°-250° C) and each dis- yemoved. Catalyst consumption tests on the result- 
26). tillate fraction was alkylated by the standard pro- ing olefin fractions gave the following results: 
ach cedure, and results are shown in Table II. The first 
nic. three distillate cuts gave total alkylate yields about a a 
fins, 52 per cent of theory, but the nature of the product - oe 50° -250° C1 Polymer 
» to changed from light alkylate (275°-295° C) in cut 1 to 
ling heavy alkylate (295°-315° C) in cut 3. Cut 4 and the Catalyst consumption 
‘0°- distillation residue gave reduced alkylate yields, and = 
tion high bromine numbers in the product boiling below ~ ees ~ 
ous, 250° C suggested that the olefin charge had an in- = 
Hye creased resistance to alkylation. 
ted Optimum results were obtained with a 20-80 per 
ical cent v/v heart cut boiling 188°-210°C, and it is 10-05 | 1742-9540) 418 95:8 
°C. significant that this was approximately the boilin, 170-6-280-7 3-90 90:5 
ber range of the C,, olefins. 3-30 ee 152.5-916-0 3-48 80.7 
all 174-2-216-0| 3-88 90-0 
The Effect of Carbon Number on the Consumption of  ®S-850/58 
Alkylation Catalyst Viv | S74 
An early indication of the effect of carbon number oso 8:25 737 
6- on catalyst consumption was obtained by applying 
the 
II 
ing The Alkylation Behaviour of a 150°-250° C Cut from Propylene Polymer (Sample RS-492/58) 
— Sample °% v/v of 150°-250° C cut: Full Range | Cut No. 1 Cut No, 2 Cut No. 3 Cut No. 4 Residue 
po oe °C; 0-100 0-10 10-20 20-80 80-90 90-100 
150-250 150-175 175-188 188-210 210-230 | above 230 
= Analysis of alkylation product | ry 
Ibp-250° C fraction 
Bromine number 9-7 75 7:8 5-9 43-7 76-0 = 
275°-295° C fraction 4 
Yield °%, of theoretical bromine 8-4 42-1 25-9 2-3 2-6 8-7 o 
number 3-1 0-8 1-1 2-0 6-1 64-4 
295°-315° C fraction 
3 Yield °, of theoretical bromine 38-0 10-7 26-3 50-3 23-7 41 = 
3 number 1:3 3-0 1-1 0-7 1-0 53-1 a 
Full range alkylate a 
3 Yield of theoretical 46-4 52-8 52-2 52-6 26:3 12-8 
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Sample RS-2850/58 had a higher final boiling point 
than RS-2512/58 and consumed more aluminium 
chloride in the alkylation test. Distillate fractions 
from each sample showed a progressive reduction in 
catalyst consumption as increasing amounts of 
material boiling above the C,, range were discarded. 
On the other hand, C,, and C,, olefins in the light 
polymer appeared to alkylate so easily that 0-95, 
5-95, and 10-95 per cent cuts actually showed a 
slight increase in catalyst consumption as the light 
distillate was removed. Further evidence of this 
effect was observed in the 0-90, 5-90, and 10-90 per 
cent cuts, and also in the 0-80 and 10-80 per cent cuts. 


CONCLUSIONS 


Investigations with 150°-250° C cuts from full range 
propylene polymer showed that C,) and C,, olefins 
alkylated readily to give a product boiling in the range 
275°-295° C. Cy, olefins were located in a polymer 
fraction boiling 186°-215° C and gave an alkylation 
product boiling in the range 295°-315° C. Alkylation 
properties deteriorated rapidly when the carbon 


OBITUARIES 


number exceeded C,,. Polymer boiling above 215° C 
gave decreased alkylate yields and appeared to be 
mainly responsible for high catalyst consumption. 
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Ir is with very great regret that we have to announce 
the death of Gordon Coles which took place suddenly 
on 13 September 1960. 

Mr Coles, who was 58, graduated as a chemist from 
the Royal College of Science in 1925, and in that year 
joined the Central Laboratory of Shell-Mex Ltd, in 
due course taking charge of the fuels section. 

At the beginning of 1927 he was transferred to the 
Technical & Research Department of Shell-Mex Ltd, 
and remained with that organization (from 1932 
Shell-Mex and B.P. Ltd) for 26} years. At the out- 
break of war in 1939 the Petroleum Board was set up 
to organize the supply and distribution of petroleum 
products and to control their quality, and Mr Coles 
became assistant manager of its Chemical Depart- 
ment. At the end of the war he joined the newly 
formed Technical Department of Shell-Mex and 
B.P. Ltd, and in 1949 became chief technical adviser 
to that Company. 
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1902-1960 


In 1952 The Shell Petroleum Company Ltd formed 
the Product Development & Research Department 
and Mr Coles moved to that department to look after 
the functions and operations of the Shell Group 
marketing laboratories. 

At the time of his death he was in charge of 
Personnel and Office Administration in the Oil 
Products Development Division of the Shell Inter- 
national Petroleum Co. Ltd. He was elected a 
Fellow of the Institute in 1947. 

The outstanding qualities of Gordon Coles were his 
kindness and humanity, which coloured all his deal- 
ings with his fellow men. He was held in great 
affection by his colleagues and will be greatly missed 
by all who knew him. 

He leaves a widow and two young daughters, 
to whom we extend our sincere sympathy and 
condolences. 


D.L.S. 


JOURNAL OF THE INSTITUTE OF PETROLEUM 


vi 


- 
: ‘ é 


ned 
ent 
fter 
pup 


of 
Oil 
ter- 
l a 


his 
eal- 
‘eat 


sed 


ers, 
and 


we 


=UM 


Ir is with regret that we have to record the death of 
P. W. L. Gossling on 9 July. Although “ Bill” 
Gossling had suffered ill health for a number of years, 
his death was entirely unexpected. He left hospital 
after a brief course of treatment and died whilst on 
holiday in the West Country. 


Although he had been a member of the Institute 
for a short but crowded 17 years, his whole life was 
one of association with the petroleum industry. In 


1924 he joined W. B. Dick & Co. asa chemist. Three 


years later the pattern of his life interest in electrical 
oils began to take shape. 

By 1938 he had succeeded in designing and erecting 
very successful refining plants at Glasgow and later 
at Rotherhithe, when in, 1939 he became refinery 
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manager. He was also responsible for the research 
work into electrical insulating oils. 

His interests broadened during the early years of 
the war, and in 1942 he became chief chemist to 
W. B. Dick & Co., a position he retained until the 
amalgamation with C. C. Wakefield & Co. (now 
Castrol Ltd). On the retirement of E. A. Evans, a 
past-president of the Institute, he assumed the 
responsibility of group laboratory manager for Castrol 
at Hayes and retained that position until his death. 

The loss to his colleagues at Rotherhithe was a 
gain to his associates at Hayes, where his many kindly 
qualities gained him the affection and esteem of a 
continually widening circle of friends. 

During his association with Castrol he continued 
his main preoccupation with electrical oils. Both at 
home and overseas he was recognized as an authority 
in this field and contributed a great deal to the 
research and technology. He was a member of four 
ERA committees or panels and chairman of three, 
including E/Ad, which devotes its interest to oxid- 
ation research, a subject which had a high place in 
Mr Gossling’s interest. His representation extended 
to BSI committees, and further afield he served as 
the U.K. representative to IEC. 

During these latter years he became interested in 
grease, and his diligence in these matters was much 
appreciated by his colleagues, with whom he served 
on many representative bodies. The Institute is 
grateful for his valued contribution to the work of 
the many and diverse committees on which he 
served. 

Bill Gossling leaves two daughters and many 
sorrowing friends who were happy and proud to have 
known him. 

N. E. F. H. 


ERRATA 
The Systematic Prediction of Refinery Utilities 


page 275. The last two lines of the legend at the top of the left-hand column should read: 
R = compression ratio = P,/P,; 
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z = compressibility factor. 
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REFINERY OPERATIONS 
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Solvent Extraction and Dewaxing 334, 1484, 1624, 
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Cracking 134, 344, 83a, 1064, 1324, 1484, 1634, 
182 a, 207 a, 225 a. 

Hydrogenation 13 A, 63 a, 84 A, 107 A, 225 a. 

Polymerization 107 A, 132 a, 163 a. 

Alkylation 107 a, 148 a. 

Isomerization 34 A, 84 4, 107 A, 2264. 

Chemical and Physical Refining 14 4, 63 a, 163 a, 182 4, 
226 a. 


Special Processes 144, 344, 634, 844, 1084, 1484, 
163 a, 183 a, 207 a, 227 a, 258 a. 
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234 a, 260 a. 

Lubricants 164, 374, 674, 904, 1124, 1334, 1504, 
186 a, 209 a, 235 a, 260 a. 

Bitumen, Asphalt, and Tar 38 a, 67 A, 90 4, 150 a, 167, 
186 A, 235 a. 

Special Hydrocarbon Products 164, 394, 1334, 151 a, 
168 a, 210 a, 236 a, 261 a. 

Derived Chemical Products 394, 684, 1134, 1344, 
168 a, 187 a, 236 a, 261 a. 
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GEOLOGY 


1. The parent substance of petroleum. (In German.) G. 
Stadnikoff. Erdélu. Kohle, 1958, 11, 509—10.—The relation- 
ship between petroleum and coal—origin plant residues—is 
investigated to establish the parent substance of petroleum. 
Benzene, toluene, and many higher aromatic hydrocarbons 
occur in many petroleums. The assumption that aromatic 
hydrocarbons in the higher-bp petroleum fractions represent 
benzene derivatives with long aliphatic side chains is opposed 
to the idea of relationship of coal and petroleum in parent 
substance. The relationship is supported, however, by proof 
of mononuclear aromatic hydrocarbons and naphthalene in 
petroleum. Mono- and binuclear aromatic hydrocarbons are 
present also in coke tar. Presence of phenols in petroleums 
supports the relationship. As a counter argument to the 
above assumption is the fact that almost exclusively aromatic 
hydrocarbons without side chains are present in coal, in 
petroleum various homologues of these hydrocarbons. By 
coal dist at +550°C a low-temp tar consisting chiefly of 
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homologues of benzene and naphthalene is formed; naphtha- 
lene itself is not found. Each coke tar represents a mixture 
of products of side-chain fission from various aromatic hydro- 
carbons. Low-temp tar in cracking dist is converted into a 
true tar. Nevertheless, aromatic hydrocarbons with several 
condensed benzene rings—characteristic of coal tar—could 
not be detected experimentally in petroleums. Recently 
Petrocarbon Ltd has introduced industrially a method for cat 
cracking crude oil which yields H,, gaseous, liq, and crystalline 
hydrocarbons from whose grouping follows clearly that 
aromatic hydrocarbons from petroleum, by cat cracking at 
650°—750° C, split off side chains forming a dist similar in 
composition to coal tar and containing anthracene and 
chrysene. In further researches chrysene was produced from 
a Mid-Continent crude. Perylene—discovered earlier in coal 
tar—was prepared from the SO, extract of an American 
petroleum fraction. Fine fractions from the portions of a 
petroleum of bp 350°-390° C treated with acetone and reacted 
with maleic anhydride formed adducts constituting a series of 
methylated anthracenes which yielded anthracene under 
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Petrocarbon conditions. Finally, pure hydrocarbons pro- 
duced from petroleum yield—on cracking by the Petrocarbon 
’ method—phenanthrene, 1,2-benzofluorene, and pyrene, all 
discovered previously in coal tar. No doubt exists now re- 
garding composition similarity of coal-coke tar and the 
product of petroleum cracking under Petrocarbon conditions. 
A genetic relationship of coal and petroleum is indicated. 
Since coals originate from plant residues, we must accept that 
plants are the parent substance of petroleum. Nine refs. 


2. Clay sedimentology can be useful exploration tool. B. N. 
Rolfe. World Oil, Oct 1959, 149 (5), 150.—Clay stratigraphy 
can be useful for correlation where fossil control is poor and 
clay mineral composition of shales is specific within formations. 
The problem of source rocks is also linked with clay sedi- 
mentology, so that the determination of the mineralogical 
composition of clays can be valuable in exploration. The 
characteristics of the three main clay mineral groups, kaolin, 
montmorin, and illite, are outlined and examples of X-ray- 
diffraction profiles are given. The behaviour of clays in 
weathering and transport is briefly discussed. Investigations 
into the clay fraction of recent sediments are particularly 
useful for interpreting past environments, and these are best 
carried out with geomorphic and ecologic control. C. A. F. 


8. Standard method of preparing rocks for the study of organic 
microfossils. (In French.) B. de Jekhowsky. Rev. Inst. 
frang. Pétrole, 1959, 14, 315-20.—After washing and brushing, 
the rock is dried at 70° C if the rock is in large lumps, 100- 
200 g being used. It is then crushed and sieved to give ca 
50 g of powder. Grains under 1 mm and between | and 3 mm 
are separated. The former is easier for treatment, but the 
latter should have the larger fossils undamaged. 

10 g of material is treated with HNO, to dissolve carbonates 
and pyrite, and to oxidize lightly organic matter. Hydro- 
fluorie acid and hydrogen peroxide are used to dissolve silica 
and silicates, and to oxidize organic matter. Nitric acid is 
used again to dissolve precipitates. Each treatment is fol- 
lowed by dilution, sedimentation, and siphoning off of surplus 
liq. Plastic vessels are used. Standardization is desirable 
for reproducible results. Experimental details are given. 

The final residue is separated on a stainless steel sieve into 
matter greater and less than 100y. The former may be 
examined directly, whereas gelatine mounts are made of the 
latter. G. D. H. 


4. Velocity logging: a new family. H.Itten. Petrol. Engr, 
Sept 1959, 31 (10), B35.—Previously, electric logging (in open 
holes) and radioactive logging (open or cased holes) provided 
most of the information obtained by logging. The new 
velocity or acoustic logging method is now providing another 
family of logs. Porosity and fluid-saturation information can 
be obtained. Correlation is good. Velocity logging systems 
using single and dual receivers are compared. Numerous 
examples of logs produced under various conditions are 
given. G. D. F. 


5. The Atlantic Lectures of the University of Texas. Pt 2. 
Reservoir inhomogeneity assessment and control. C. A. 
Hutchinson, Jr. Petrol. Engr, Sept 1959, 31 (10), B19.— 
There are numerous elasses of reservoir non-uniformities. 
The classes considered include: (1) pore-by-pore non-uni- 
formities; the effects of these on oil residual to water flooding 
and on miscible displacement are given; (2) stratified forma- 
tions; numerous complications arising from these are dis- 
cussed, including the effect on in situ combustion; (3) aniso- 
tropic horizontal permeability. Methods are given for 
detecting this last type of inhomogeneity, which is of great 
importance where water flooding is planned. Other inhomo- 
geneities, such as lenses, are discussed briefly. G. D. ¥. 


ABSTRACTS 


6. Distribution and ecology of foraminifera from East Missis- 
sippi Delta margin. R.R.Lankford. Bull. Amer. Ass. Petrol, 
Geol., 1959, 48, 2068-99.—The purposes of this study were to 
investigate the distribution of foraminiferal assemblages in a 
part of the Mississippi Delta, particularly in the actively 
growing birdfoot delta. Equal vol surface sediment samples 
from the E Delta margin were studied. Six faunal assem. 
blages, based on living specimens, are defined: (1) marsh; 
(2) inter-distributary bay; (3) fluvial marine; (4) deltaic 
marine; (5) sound; and (6) open shelf. Bottom-water 
masses, characterized by limits of variability of the chemical 
and physical properties, coincide with the faunal distribution. 
No single property of the bottom water appears to be the con- 
trolling ecological factor. There does not seem to be any 
causal relation between faunas and sediment characteristics; 
both appear to result from other processes active in a deltaic 
environment. The total number of foraminifera per sample 
ranges from 150 to 34,000 specimens, and the max population 
zone is related to the area of highest foraminiferal pro- 
ductivity. =. 


7. Sedimentary facies from shallow borings in Lower Mississippi 
Delta. F.P. Shepard and R. R. Lankford. Bull. Amer. Ass. 
Petrol. Geol., 1959, 48, 2051-67.—_Sedimentary facies of delta 
deposition were established as one of the results of the analysis 
of samples obtained from the margins of the E Mississippi 
Delta. The application of these facies to the interpretation 
of older delta deposits was tested by study of six borings 
obtained from the natural levees, using a water-jet boring 
device to depths up to 45 ft. The foraminifera, the consti- 
tuents of the coarse fractions, the grain-size parameters, and 
the sedimentary structures served to diagnose the environ- 
ments in which most of the sediments were deposited. 

At least three alternations between sound and deltaic deposits 
were shown by a boring into the end of Baptiste Collette sub- 
delta; a boring into outer Main Pass showed the advance of 
the delta over the sound facies, and a boring into the end of 
North Pass is interpreted as showing the muddy fill of an 
abandoned pass overlying a laminated river-mouth bar, which 
in turn overlies a probably barrier-island deposit. Other 
borings into the birdfoot delta pass through deposits charac- 
teristic of interdistributary bays and of the platforms border- 
ing the delta margin, but do not reach the clayey foreset beds 
beyond the delta margin. 

The borings cast doubt on the concept of bar-finger 
“‘sands”’ forming in front of the advancing deltaic lobes in the 
birdfoot delta; the sediments encountered were no sandier 
than those off the present mouths, which consist mainly of 
silt and clay. EB. 


8. Macro-invertebrate assemblages of Central Texas coastal 
bays and Laguna Madre. R. H. Parker. Bull. Amer. Ass. 
Petrol. Geol., 1959, 48, 2100-66.—The intention of this report, 
covering a period of seven years, is to establish criteria for the 
identification of shallow-water marine environments based on 
the distribution of the present-day macro-invertebrates. 
Additional information covering a period of 30 years was 
available. The Central Texas bays are situated in a variable 
climate, and the faunas reflect long-term changes in rainfall 
and temp. 

Four major environments are recognized on the basis of 
macro-invertebrate assemblages: (1) river-influenced low- 
salinity bays and estuaries; (2) enclosed bays, dominated by 
oyster reefs; (3) open bays and sounds characterized by 
Tagelus divisus, Chione cancellata, and Macoma constricta; and 
(4) bay and lagoon regions strongly influenced by inlets 
characterized by a mixed Gulf and bay fauna. Smaller “ sub- 
facies ’’ needing more information for recognition are: bay 
margins; oyster reefs exhibiting marine influence; bay 
centres; and shallow grassy bays in the vicinity of inlets. 

Five assemblages were recognized in Laguna Madre which 
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are related to its physiography: (1) shallow hypersaline area 
near inlet characterized by forms common to the Gulf and 
normal salinity bays on the N; (2) open hypersaline lagoon 
characterized by Amygdalum papryia and other forms 
attaching to vegetation; (3) enclosed hypersaline lagoon with 
tremendous numbers of two pelecypods; (4) relatively deep 
hypersaline bay with clayey substrate with virtually no living 
macro-invertebrates; and (5) hypersaline lagoon with normal 
bay influence occupied by many species typical of an open bay. 
The application of macrofaunal assemblages to the inter- 
pretation of older sediments was demonstrated in a study of a 
series of borings taken in the Rockport area, and evidence 
indicates that the Rockport bays have undergone at least one 
marine transgression in the past 9000 years. E.N. T. 


9. San Andres limestone and related Permian rocks in Last 
Chance Canyon and vicinity, Southeastern New Mexico. P. T. 
Hayes. Bull. Amer. Ass. Petrol. Geol., 1959, 43, 2197-213.— 
For purposes of this paper the San Andres limestone is sub- 
divided into two informal units: a lower cherty one and an 
upper one. Intertonguing between the upper part of the San 
Andres and the sandstone tongue of the Cherry Canyon forma- 
tion (middle Guadalupe series) is well displayed in Last Chance 
Canyon. These two units unconformably overlie rocks of 
latest Leonard and (or) earliest Guadalupe age that are 
correlated with the lower part of the San Andres area to the 
Nand W. In the Big Dog Canyon to the west, the rocks of 
Cherry Canyon age are apparently separated from rocks of 
latest Leonard and (or) earliest Guadalupe age by more than 
579 ft of carbonate rocks considered equivalent in age to the 
Brushy Canyon formation (early Guadalupe age) of the Dela- 
ware Basin. 

The San Andres limestone is overlain by the Grayburg 
formation, which is equivalent to the Grayburg formation of 
subsurface usage. The Grayburg formation and overlying 
Queen formation are laterally equivalent to the Goat Seep 
limestone and thus of middle Guadalupe age. B..N. T. 


10. “ Dry-hole ” country gets two oilers. C. Hoot. Oil Gas 
J., 24.8.59, 57 (35), 119.—Two deep Devonian oilfields have 
recently been discovered in Chaves County, SE New Mexico in 
an area where relatively shallow wells (mostly not deeper than 
5000 ft) have been unsuccessful. The finds are located to the 
W of the Drickey—Caprock trend, and it is expected that they 
will revive interest in the prospects of this area. C. A. F. 


11. South Michigan’s oil bonanza. G. D. Ells and R. E. Ives. 
World Oil, Oct 1959, 149 (5), 136.—There is active develop- 
ment of an area in S—Central Michigan, where a trend of fields 
extending for 20 miles has recently been discovered. The 
fields are Scipio, found in 1958, and Albion and Pulaski. Pay 
is Trenton—Black River, which has exceptional possibilities, 
and there are good prospects for development of further fields 
along the present and adjacent trends. The fields are situated 
on the S flank of the Michigan Basin, where there is a N 
regional dip. Local structure in the Scipio field is a shallow 
depression plunging NW associated with a parallel fracture 
zone, and similar conditions are probable in the Albion and 
Pulaski fields. Pay is dolomite containing vugs inter- 
connected by fractures and intercrystalline porosity. Dolo- 
mitization appears to be restricted to the structural depres- 
sions and related to fracturing. Development history of the 
fields and drilling and production data are outlined. 
C. A. F. 


12. Pennsylvanian oil possibilities of San Juan Basin, Four 
Cornersregion. S.A.Wengerd. Bull. Amer. Ass. Petrol. Geol., 
1959, 48, 2214-27.—The San Juan Basin region was a SE part 
of the Paradox geosyncline during Pennsylvanian time, and 
was a sedimentational shelf to basinal area with coarse arkosic 
clasties moving into the basin from the ancient San Luis and 
Penasco uplifts on the N and E, and fine to medium clastics 
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moving NE on to the high shelf from the Zuni and Defiance 
positive areas. Normal marine waters persisted during the 
deposition of the Honaker Trail-late Madera sediments, 
succeeded by filling of the seaway with red continental clastics 
across the Pennsylvanian—Permian temporal boundary every- 
where except in the medial parts of the seaway, where marine 
Wolfcamp carbonates were deposited. The SW and W shelf 
of this seaway appears to be a locale where commercial oil 
should be present in Pennsylvanian strata. 


13. Stratigraphy of Pennsylvanian, Permian, and Lower 
Triassic rocks of Confusion Range, West—Central Utah. R. K. 
Hose and C. A. Repenning. Bull. Amer. Ass. Petrol. Geol., 
1959, 48, 2167-96.—Geologic investigations carried out since 
1954 in the Confusion Range of Utah are designed to provide 
basic data for use in evaluating oil and gas possibilities within 
the Range and adjacent areas of the Great Basin. 

This report is concerned with the stratigraphy, paleon- 
tology, and nomenclature of that part of the rock sequence 
that ranges in age from Late Mississippian to Early Triassic. 
The formational units consisted in ascending order of the Ely 
limestone, Mississippian, Pennsylvanian, and Permian; the 
Arcturus formation, Permian; the Park City group includes 
the Kaibab limestone, the Plympton formation, and the 
Gerster limestone, Permian; and the Thaynes formation, 
Triassic age. 

Rocks ranging from Ordovician to Recent in age are exposed 
in this Range. Although Palzozoic rocks are particularly 
well developed in the area, the Mesozoic is represented only by 
rocks of Early Triassic age, and the Cenozoic, as yet unstudied, 
is represented by outcrops apparently of only late Tertiary and 
Quaternary age. 


14. Exploration perks up in Eastern Canada, too. W. A. 
Roliff. Oil Gas J., 17.8.59, 57 (34), 191.—Sedimentary basins 
in E Canada are SW Ontario (26,000 sq miles), the St Lawrence 
Lowlands (10,000 sq miles), Gaspe (5000 sq miles), Anticosti 
(3000 sq miles), and the Maritimes Basin (26,000 sq miles). 
Commercial quantities of oil and gas have been produced from 
SW Ontario and the Maritimes. Many seepages are known in 
the St Lawrence Lowlands and Gaspe. Principal production 
has been from Silurian limestones and dolomites in SW 
Ontario, with Mississippian sandstones in the Maritimes, but 
Ordovician (Trenton) oil has recently been discovered in 


15. Canada’s Arctic islands offer 45,000 ft of sediments to the 
drill. Y.O. Fortier. Oil Gas J., 17.8.59, 57 (34), 150.—The 
Canadian Arctic islands comprise the Canadian Shield and 
Arctic Lowlands and Plateaux stable region, the Innuitian 
region of folded ranges and sedimentary troughs, and the 
Arctic Coastal plain of recent formations. The Innuitians 
region and the Lowlands and Plateaux are of interest to the oil 
industry and are described in detail. All geological systems 
except the Mississippian are represented in the Arctic Archi- 
pelago, which contains a Lower Paleozoic miogeosyncline 
comprising over 35,000 ft of mainly marine strata on which is 
superimposed the Sverdrup Basin with over 45,000 ft of 
Pennsylvanian to Tertiary beds. Along the axis of the basin, 
gypsum of Pennsylvanian or Permian age has intruded 
formations up to the Tertiary. The Arctic Lowlands and 
Plateaux contain several basins of Lower 


16. A geologist looks at one of Canada’s promising Arctic oil 
and gas prospects. P. W. Rainier. Oil Gas J., 17.8.59, 57 
(34), 121-5.—The Lower Mackenzie River area covers ca 
100,000 sq miles. Cambrian to Tertiary sediments are pre- 
sent, but Pennsylvanian, Mississippian, Permian, and Triassic 
are missing. The sedimentary section thickens S and W from 
the central area, where the basement is est 6000 ft deep. Sub- 
surface control is limited to Norman Wells area in SW (dis- 
B2 
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covered 1920, est reserves 60 million brl). Possible source 
rocks occur in Upper and Middle Devonian, Ordovician, and 
Silurian. Promising reservoir rocks occur in Devonian, 
Silurian, and Cretaceous, with possibilities in Ordovician and 
Cambrian strata. Traps are anticipated associated with reefs 
and faulting, and several large anticlines have also been 
mapped. Estimated total reserves of the area are 5 billion brl 
plus 20 trillion cu ft gas. J.C. M. T. 


17. New interest in developing in Argentina’s oil basins. ©. A. 
Moore. World Oil, Oct 1959, 149 (5), 155.—Oil possibilities in 
Argentina, Uruguay, Paraguay, and Chile are outlined. 
Argentina has good future possibilities, and there are areas 
favourable for source and reservoir rocks. Many untested 
structures have been mapped, but there will be future em- 
phasis on stratigraphic traps. The only possibilities in Uru- 
guay seem to be in the Parana Basin, not yet proven. Com- 
mercial production has not yet been found in Paraguay, but 
exploratory drilling is being carried out in W Chaco adjoining 
Bolivia. Traps should be mainly structural, and chances of 
oil discovery are favourable. Chilean production has so far 
been confined to Tierra del Fuego in the Magallanes Basin. 
Exploration is being carried out in the N desert provinces. 
C.A. F. 


18. New Esso well makes Libya a major oil area. Anon. Oil 
Gas J., 24.8.59, 57 (35), 64.—Esso Standard (Libya) tested a 
4-mile stepout of its Zelten discovery well at rate of 15,000 bd 
of 39° API oil and no water from the Paleocene at 5770— 
5915 ft. This confirms a major oil find in No 6 Cyrenaica 
province of E Libya. J.C. M. T. 


19. Anomalies in Luzon hint Philippine oil. D. A. McNaugh- 
ton, R. L. Williams, and E. P. Sonido. Oil Gas J., 17.8.59, 
57 (34), 254.—Positive gravity anomalies in the Central Valley 
of Luzon in the Philippines can be related to drainage ano- 
malies. Generally, gravity positives are associated with 
anticlinal uplifts along the basin margins and with slight 
topographical swells in the interior. Diagrams show the 
influence of the uplifts of the drainage system. Most of the 
area is covered by concessions, held by several companies, and 
geological and geophysical surveys have been carried out in 
detail since 1956. Thick sections of Miocene and Pliocene 
marine beds have been mapped, and potential source and 
reservoir rocks are known. There may be a marked basin- 
ward thickening to give a sedimentary section exceeding 
20,000 ft. Gravity surveys have been carried out since 
1958. C.A. F. 


20. Spain’s geology and prospects for petroleum discovery. 
L. 8. Sabaris. Internat. Oilman, 1959, 18, 252—5.—Spain has 
been inadequately explored for oil. A new law has improved 
the conditions for concessions. The geology is described with 
a map showing the geological regions and the locations where 
the presence of oil is indicated. The most interesting areas 
are in the Pyrenees, Cantabrian, and Betic ranges. G. B. 


GEOPHYSICS AND GEOCHEMICAL 
PROSPECTING 


21. Contribution to the study of the action of alternating fields 
on the remanent magnetism of rocks: geophysical applica- 
tions. (in French.) F. Rimbert. Rev. Inst. frang. Pétrole, 
1959, 14, 17-54, 123-55.—Apparatus for the study of rock 
magnetism is briefly described, and the preparation of speci- 
mens is outlined. Problems arising in the use of alternating 
fields are indicated. The action of alternating fields on 
different types of magnetism is discussed. Experimental data 
for magnetite and basalt are given. 

The de-magnetization of isothermal remanent magnetism is 


examined, as is the de-magnetization of thermo-remanent 
magnetism. 

Samples of basalt taken from a place believed to have been 
struck by lightning were examined for their magnetic pro. 
perties using alternating fields. G. D. H. 


DRILLING 


22. Can the earth’s crust be penetrated? D. E. Lambert. 
World Oil, Oct 1959, 149 (5), 128.—The recent proposal to drill 
to the Moho layer is of interest to the oil industry, since its 
experience in deep drilling would be invaluable. Preliminary 
work on the project includes exploring the crust for promising 
areas to drill and the use and modification of an existing drill- 
ing ship. Drilling needs and the feasibility of the project are 
discussed, and the scientific values of directly exploring the 
depth of the earth’s crust are listed. The oil industry would 
benefit from experimental work which may lead to better and 
cheaper deep drilling and coring, and new information about 
the habitat of oil may be forthcoming. C. A. F. 


28. Evaluation of a light portable rig. Anon. Petrol. Engr, 
Oct 1959, 31 (11), B62.—Most oil wells are less than 5000 ft 
deep. Hence, small rigs are often economical, since they can 
be moved easily to new sites. The engines required for such a 
rig are evaluated assuming a performance factor of 65°. The 
engine power for the slush pump, output, and capacity of this 
pump are dealt with, as also are the hydraulic losses. Hoist 
speeds and slim hole operations are mentioned briefly. A 
summary of conclusions with respect to a rig with a 350-hp 
pump and 450-hp drawworks are given. There are numerous 
formulz and worked examples. G. D. F. 


24. Mechanical-production aspects of the Rincon Island de- 
velopment. KR. Flaherty. J. Petrol. Tech., March 1959, 11 
(3), 33-4.—Three wells have been completed on the one-acre 
rock-base island which will ultimately take 62 wells to develop 
a 1175-acre lease. The site is 3000 ft SW of Punta Gorda, 
California, in 45 ft of water. The design is rock revetment 
with internal sand core and open external rock armour to 
break up wave force. The windward face is 41 ft above 
water and 465 ft long; the leeward face is 16 ft above water 
and 230 ft long. The rock is massive, very hard Eocene 
sandstone, 400,000 tons being used, ranging from 12-ton 
masses to quarry-run fines. 1150 3l-ton concrete tetrapods 
were used. A trestle way connects with shore, being 35 ft 
above water with a 10-ft road. The wells are 5 ft apart in 
two rows also 5 ft apart. The derrick can be skidded along 
the well rows, and the rotary table and crown block can be 
moved over either well row. Electricity is supplied at 
16,500 v via a 4-inch conduit on the trestle way. Oil de- 
hydration and limited oil storage facilities are provided. 
G. D. H. 


25. Automatic drilling weight control. J.O. Melton. World 
Petrol., Aug 1959, 30 (9), 64.—An automatic drilling weight 
control device known as Geodril is briefly described. It is 
detachable and designed for use on any type of rotary rig. 
There are two basic components: (1) the process, or the 
feeding off of the brake, and (2) the controller, which senses 
the weight. The sensing system is hydraulic and is connected 
to the controller by a hose. The control is a very sensitive 
air-actuated bleed-type system; output air pressure operates 
an air motor which is attached to the brake handle by means 
of a flexible line. Safety measures are included in the equip- 
ment, and the device is easily portable and can be fitted in a 
few minutes. C. A. F. 


26. Penetration rate increases with larger drill collars. H. E. 
Treichler. World Oil, Oct 1959, 149 (5), 105.—In conven- 
tional rotary drilling the bit follows a spiral path through a 
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homogeneous section. The path can be regarded as a simple 
spiral over a short section, and evidence for this comes from 
the nature of the wear on the drill collar, the lower end of the 
collar being in contact with the hole wall during drilling. The 
influence of collar size on penetration rate is discussed, based 
on a study of drilling records, where it was found that there 
was a decrease in penetration rate with decrease in collar size. 
One well showed a decrease of 44% in changing from an 8-inch 
collar to a 74-inch and a 155% increase when the change was 
reversed. C. A. F. 


27. Improvements in directional drilling technology reduce 
footage costs. L.H.Galeener. World Petrol., Aug 1959, 30 
(9), 50.—Economie directional drilling has three objectives: 
(1) straightening crooked holes; (2) sidetracking around lost 
tools; and (3) drilling for a specific objective by planning the 
course of the hole. The last objective is particularly im- 
portant in offshore development, where multiple wells can be 
drilled from an offshore platform. Methods of directional 
drilling are outlined, including the following methods of 
orientation: (1) the direct method, using a non-magnetic K- 
Monel Orienting Sub and a single-shot magnetic surveying 
instrument; and (2) the indirect method, using a full-gauge 
orienting sub, positioned in the drill string immediately above 
the deflecting tool. Recent developments which have reduced 
directional drilling costs include the Fullgauge Deflecting Bit 
(Spud Bit) and the Fullgauge Universal Joint. The bit uses 
the eccentric principle and drills a full gauge hole when 
oriented in the required position. The tool can be reset with- 
out removing pipe from the hole and, combined with the non- 
magnetic direct method of orientation, directional drilling can 
be continuous. Another development is the jet bit method 
for soft formations, where the jet is directional, and improved 
whipstocks have been introduced. C. a. ¥. 


28. New rubber-sleeve core barrel gets good cores in soft and 
unconsolidated formations. B. L. Austin. Oil Gas J., 
24.8.59, 57 (35), 75-7.—21 tests in the U.S.A. and Venezuela of 
a rubber-sleeved core barrel are summarized. The barrel 
includes a hydraulic feed joint that acts as an automatic 
driller and keeps constant weight on the bit. Rubber sleeve 
and core are pulled up into the core barrel as core is formed. 
Fractured and unconsolidated formations or those which swell 
or decompose in contact with well fluids are protected. 
J.C. M. T. 


29. High-line rigs in California. E. J. Knox. Oil Gas J., 
17.8.59, 57 (34), 206-11.—Rigs using purchased electric 
power have been called “ high-line”’ rigs. These have been 
used extensively in built-up areas in California, and per- 
formance has been satisfactory and operating cost low. 
440 v ac is commonly used, either with ac motors or motor- 
generator sets and de motors. Ac motors are of the wound- 
rotor induction type, de motors shunt wound. Motors and 
switchgear are force-ventilated to avoid accumulation o 
explosive gases. Motor characteristics and ratings are dis- 


30. Obtain optimum bit life. W.K. Holstein. Petrol. Engr, 
Sept 1959, 31 (10), B125.—A loss function is derived from rig 
cost, bit cost, and time, making the assumptions that drilling 
speed is almost constant until the bit wears out, and then drops 
suddenly, and that all drilling occurs in a rock of uniform 
hardness. Data on previous bit performance in similar rock 
are necessary. By plotting the loss function against bit life, 
a U-shaped curve is obtained, from which the optimum bit life 
is found. G. D. F. 


31. Hydraulic perforating. Anon. Petrol. Engr, Sept 1959, 
81 (10), B88.—Hydraulic perforating utilizes a jet of fluid 
bearing an abrasive to erode holes in the well casing. A 
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similar system can be used for enlarging bore dia and removing 
scale. The fluids used can be water, oil, or acid, and the 
abrasives include sand and steel pellets. Numerous ad- 
vantages are claimed for the method, including: (1) rapidity; 
(2) controllable penetration; (3) elimination of damage to 
cement and casing; (4) possibility of perforating, acidizing, 
and fracturing with one equipment set-up. Abrasion of the 
tool is high at present, but new materials give promise of 
longer life. Several likely future developments are men- 
tioned. G. D. F. 


32. Chromatographic analysis and oil exploration. G. B. 
Mangold and G. S. Murray. Petroleum, Lond., 1959, 22, 304. 
—A method of automatic chromatographic analysis of oil well 
ditch and cutting gases is given, together with a discussion on 
the requirements of the process. Results of analyses show 
that: (1) it is possible to detect an oil zone 200-600 ft before 
the zone is reached; (2) it is possible to distinguish between 
well gas and oils introduced in the mud; and (3) non-hydro- 
carbon gases can be detected. This method of analysis is 
compared with the three other methods presently available, 
namely, the hot-wire indicator, mass spectrometry, and ir 
spectrography. G. D. F. 


33. Gilsonite—unique additive for oil well cements. K. A. 
Slagle and G. Carter. Petrol. Engr, July 1959, 31 (7), B32.— 
A survey of the oil well cement additives at present in use is 
given. All of these are effective only under limited conditions. 
The physical properties of gilsonite (an asphaltite) and the 
advantages of its use are listed. Numerous lab and field tests 
are reported using gilsonite additive, showing excellent results 
in the cementing of lost-circulation areas and weak formations. 
Certain precautions required in the handling of gilsonite 
cements are mentioned. BF. 


34. Why does drill pipe fail in the slip area? W. B. Reinhold 
and W.H. Spiri. World Oil, Oct 1959, 149 (5), 100.—Greater 
hook loads due to increased drilling depths have emphasized 
drill pipe failures in the slip area. These are due to: (1) 
highly conc stresses from axial and transverse loads which are 
unequally distributed over the gripping surface of the slip; 
and (2) unsatisfactory handling methods causing abnormal 
stressing. These failures can be prevented by proper handling 
techniques and by maintaining the slips and rotary master 
bushings to the correct API specification. It is shown that 
transverse loading varies inversely with the coeff of friction 
between the contact area of the slips and master bushings, so a 
dry state is desirable. The max axial and transverse loads do 
not act at the same cross-section in the slip area, the critical 
section occurring at the zone of max crushing pressure where 
the axial load is less than the hook load. If 44-inch, 16-6 lb/ft 
pipe, Grade E, is used it is possible to drill successfully with 
hook loads of the order of 250,000 lb, provided that the above 
factors are taken into account and proper handling techniques 
are used. Examples of calc stresses in drill pipe held in slips 
are given. C.A. F. 


35. How to evaluate cuttings in air and gas drilling. H. F. 
Downs. World Oil, Oct 1959, 149 (5), 162.—Although the 
size of sample returns in air and gas drilling is small, the use of 
higher magnification (x 30-45) in binocular examination 
generally permits adequate determination. Dry air samples 
show easily recognizable changes in colour, composition, and 
texture, and formation boundaries are often more clearly 
defined than in fluid-drilled samples. Oil indications are also 
readily apparent, and gas shows can be detected in the usual 
way. Air-drilled samples can be collected in a simple trap, 
such as a collar, set into the exhaust blow line at an angle, so 
that cuttings are deflected downwards into a container below. 
A length of pipe with a quick-shut valve is fixed to the collar 
so that samples can be obtained by opening the valve. Other, 
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more complicated, types of trap are also described. The 
identification of main rock types in air samples is outlined. 
a. 


36. New method for orienting bottom-hole deflection tools. 
D. L. Sims. World Oil, Oct 1959, 149 (5), 120.—A new 
orienting sub for use in placing a whipstock has been success- 
fully field tested in holes where deviation angles ranged from 
3° to 39°. Details are given of the equipment, which consists 
of four sub-assemblies: (1) the top sub which closes the outer 
spline brl and connects with the drill pipe; (2) the lower sub 
connecting the inner spline to the drill pipe; (3) the outer 
spline brl, which transmits the torque to the inner spline in the 
open and closed position; and (4) the inner spline and wash 
pipe assembly. The latter contains the oil-filled race, ball, 
and cam which rotate the interrupter and permit the sub to 
close. In operation the drill string is shortened by a gravity 
actuated latch and the tripping agent is a ball rolling in the 
oil-filled chamber. This cams the interrupter and wash pipe. 
Using this equipment, several whipstocks have been set 
below 12,000 ft with orientation time averaging only 28 
minutes. Advantages of the tool are that mud conditioning 
time is eliminated and orientation and whipstock setting is 
carried out at bottom hole and not up the well. Diagrams 
show the details of the equipment and method of operation. 


37. How mud treating contributes to improved drilling rates. 
N. O. Campise. Petrol. Engr, Oct 1959, $1 (11), B109.—The 
paper deals with: (1) oil emulsion muds; (2) drilling solids 
content; (3) mud programming. Emulsification of mud with 
10° of crude (ca 25-4° API is preferred) greatly reduces pipe 
to wall friction. To reduce internal friction, the solids content 
should be as low as is safe with respect to blowouts. Centri- 
fuging can be used to remove drill-solids. _Muds with high gel 
strength obstruct fishing operations. Tables showing pro- 
perties of ideal muds are given, and also suggestions on con- 
trolling mud properties. G. BD. 


38. New developments in high temperature drilling fluids. 
J.C. Cowan. World Oil, Oct 1959, 149 (5), 116.—Deep drilling 
to below 20,000 ft with temp ranging to above 400° F has 
required special muds which do not suffer from the limitations 
of conventional mud when used at temp above 400° F. These 
limitations are: (1) thermal or biological breakdown of the 
mud components; (2) decrease in vise with increasing temp; 
(3) loss of fluidity with increasing temp; and (4) decrease in 
solubility of certain electrolytes causing increased shale 
hydration. The properties and composition of new muds 
designed to overcome these problems are discussed, and the 
results of lab tests are presented. The lignite—-sodium— 
surfactant mud is one which shows low filtration loss and 
retains good rheological properties at 450° F. Maintenance 
and control should be no more difficult than with conventional 
muds. C. 


39. Three electronic methods to analyse drilling fluid gases. 
R. E. Jenkins. Petrol. Engr, Oct 1959, 31 (11), B75.—The 
hot wire gas detector has long been used for detecting and 
measuring combustible gases in the return stream of drilling 
mud. New methods include: (1) the chromatograph; (2) the 
ir analyser; (3) the mass spectrometer. The principle of 
operation, limitations, and advantages of each of the three 
methods are dealt with in detail. The increased sensitivity 
and improved qualitative analysis possible with these instru- 
ments are shown to be frequently important. 


40. How to combat lost circulation while cementing. Pt 2. 
A. J. Willis and R. A. Wynne. World Oil, Oct 1959, 149 (5), 
124.—Lost circulation whilst cementing can usually be over- 
come by using lightweight cements, but in some cases bridging 
materials are also necessary. These can be flake-like or 
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granular, and some crevices are more readily sealed with one 
type; good results have recently been obtained by adding 
combinations of both in conjunction with density-decreasing 
additives. In salt sections problems can arise in the use of 
saturated salt water to slurry cement, since it is difficult to 
obtain low density slurries for combating lost circulation. 
Field examples of the use of lightweight cements are given, 
15 refs. C. A. F. 


41. How they drill offshore wells in the Canadian Great Lakes. 
P.S. Bazett. Oil Gas J., 17.8.59, 57 (34), 142.—First well was 
drilled in Lake Erie from a wooden platform in 1945. Since 
1950 portable steel platforms have been in use, and since 1957 
floating platforms. These have three legs to overcome un- 
even settling due to extreme variations of bottom hardness. 
Design considerations and solutions are described. Manu- 
facturing costs are ca $3000/ft water depth. Either cable 
tools or rotary rigs are mounted. J.C. M. T. 


42. How to drill and complete wells on the ocean floor. D. 
Guinn. World Oil, Oct 1959, 149 (5), 108.—Offshore drilling 
from floating vessels has been carried out for several years, 
and different methods have been tried out involving remote 
operation. Basic techniques are described, including running 
the starting base, conductor pipe, and casing, and fitting blow- 
out preventers and running and hanging the production string. 
Methods of completion and testing are also discussed. The 
subsea drilling method has several advantages over conven- 
tional offshore drilling, such as low equipment cost per well 
and the elimination of location preparation. There is in- 
creased flexibility with water depth, and pressure control 
equipment is in a position of minimum motion. Well control 
can be maintained even in rough seas, and wells can be com- 
pleted on the sea floor or on surface. The equipment makes 
use of standard tools adapted to subsea techniques. 


43. Turbo-drilling progress and new drilling methods in the 
U.S.S.R. K. A. loannesyan et al. World Petrol., Aug 1959, 
30 (9), 42.—86-5°, of all wells in the U.S.S.R. in 1959 were 
drilled with the turbo-drill, compared with 65°, in 1955, and 
there has been a corresponding increase in drilling rate. This 
has been due to increase in bottom hole power and change in 
hole dia from 2} to 7} inches. Most drilling research in the 
U.S.S.R. is directed towards high speed drilling of deep wells, 
and the reliability of sectional turbo-drills has been improved 
by using conical threads with adjusting springs; the latter 
adjust the torque applied to the stator system in section con- 
nexions. Costs have been reduced by using plastic instead of 
steel for equipment parts. New cone bits have been intro- 
duced, such as the low-torque bit with rolling cones designed 
for use in plastic formations. 

The electro-drill is being used successfully in deep direc- 
tional wells. It consists of two main parts: an oil-filled 
electric motor and an oil-filled spindle, the bit being connected 
to the shaft of the spindle. Details of the directional control 
are given. A pipeless electro-drill has also been introduced, 

Continuously controlled explosion drilling has been tried out 
in which explosive charges are run at a predetermined rate 
into the drill pipe (by the flow of the drilling fluid) and explode 
at the same rate at bottom hole. Other drilling develop- 
ments are outlined. C. 


44. Soviets relying on turbo-drill to help meet future production 
quota. I.S. Salnikov. J. Petrol. Tech., March 1959, 11 (3), 
19-23.—The U.S.S.R. plans to produce 4:8 x 10° bd of oil and 
14:5 x 10° cu ft of gas/day in 1965, calling for 14% yearly 
increase in 1959-65. 

The main oil production has now shifted from the Caucasus 
area to the Ural-Volga region. 88°, of the drilling is by turbo- 
drill. Average drilling depth increased from ca 3100 ft in 
1940 to 4800 ft in 1956. Rig performance has gone up more 
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for exploratory than for development wells. Smaller dia 
turbo-drills have come into use; 8-inch has proved successful 
and 5-inch is being tried. However, footage per bit has been 
less than for large turbo-drills and bits. A 3%-inch, 300-stage, 
1100 rev/min unit is being built for 4-inch diamond bits. 

Electro-drills have been used experimentally. These may 
allow better directional control, permit smaller holes, and use 
lower circulation rates. Experimental work using shock and 
flame disintegration for rock drilling has been carried out. 

Wells of 6600—-10,000 ft may need 2000-3000 pump hp. 
Bits are a source of trouble, and a turbo-drill needs overhaul 
after 26-30 hr. on bottom. Best U.S. rotary performance 
gives 50°, time on bottom; U.S.S.R. drilling may average 
11%. 

Water injection starts early normally down dip, but at 
Romashkinsky there is simultaneous injection up and down 
dip. In 1957 68° of all oil was from water injection opera- 
tions. In 1956 64-39% of the production was from flowing 
wells. There is little pressure maintenance by gas. 

G. D. H. 


45. Turbo-drill components appraised in field test programme. 
W.E. Bingham. J. Petrol. Tech., March 1959, 11 (3), 15-16. 
—In ten turbo-drill tests bearing troubles occurred on three 
oceasions. Fluid venting is a problem, and a tendency to 
plug has affected the performance of diamond bits. Off-the- 
shelf rock bits have limited application, and promising modi- 
fications may include sealed or sleeve bearings and no cone 
offset. Rock bits may be best for large, shallow holes in hard 
non-abrasive rock. Diamond bits show advantages in 
penetration rate. Deep concave centres with ample cooling 
seem best. 

A tachometer is essential in turbo-drilling. G. D. Hf. 
46. Turbo-drill operational characteristics. J. A. Mitchell. 
J. Petrol. Tech., March 1959, 11 (3), 16-17.—No-load speed of 
present turbo-drills is 1200-1800 rev/min. Application of 
torque reduces speed, and at half speed the max hp is de- 
veloped. Approx torque and pressure drop are proportional 
to the square of the flow rate; speed is proportional to flow; 
power at a given speed is proportional to flow rate cubed. 
Most standard turbo-drills have 100 stages, but two or more 
turbines can be connected. 

In drilling 54,215 ft with 460 rock bits, on-bottom penetra- 
tion rate was 2-5-3 times that of conventional rotary, while bit 
footage was 30—110°%, that of normal rotary. 

For straightforward, full-weight-on-bit drilling in small-size 
holes, existing rock bits do not fully utilize the turbo-drill’s 
power and speed under all conditions. G; D. &. 


47. Why the French turned to the turbo-drill. M.M. Brantly. 
J. Petrol. Tech., March 1959, 11 (3), 17—-18.—The French 
adopted the turbo-drill because of difficulties with worn-out 
drill pipe, slow deliveries, and shortage of dollars among other 
things. Fishing jobs were greatly reduced. However, many 
bits failed at the bearings, so extensive use of diamond bits 
was made. The performance figures are in terms of rotary 
drilling as applied in France, and may not necessarily apply 
elsewhere with better normal rotary equipment. Crooked 
holes were common with the turbine. 

The turbo-drill is excellent, but still a specialized tool, and 
the economies will depend on the situation. G..D. Hi. 


PRODUCTION 


48. Minimization of scale deposits in oil wells by placement of 
phosphates in producing zones. A. B. Featherston, R. G. 
Mihram, and A. B. Waters. J. Petrol. Tech., March 1959, 11 
(3), 29-32.—Scale formation on well equipment and in the 
formation is a source of trouble and expense. Polyphos- 
phates have been used as inhibitors, and extremely slow 
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soluble di-metallic polyphosphates have been injected with or 
without sand in fracture operations. This has checked scale 
formation in the rock and in the well. Some field results are 
described. 

The phosphate must be properly chosen, due note being 
taken of the solubility rate. Particle size is important, as is 
rate of reversion to orthophosphate. Sodium—calcium poly- 
phosphates seem best with respect to reversion properties. 
The chemicals should not react in the formation to give a pre- 
cipitate. The substance should not soften or acquire a gel-like 
layer when in contact with water. G. D. H. 


49. An evaluation of diffusion effects in miscible displacement. 
L. L. Hardy. J. Petrol. Tech., March 1959, 11 (3), 61-3.—In 
solvent flooding, displacing and displaced liq can mix mech- 
anically or by diffusion. Diffusion is considered to be 
negligible in the direction of flow. 

Methanol and sucrose were used as tracers in the displacing 
liq, their diffusion constants being 1-3 x 10-> and 0-3 x 107° 
em?/sec. Both were present at 200 g/l. A 35-inch long, 
1-5-inch square section of sandstone of 25° porosity was 
used, water being displaced at 1-2 or 0-036 cc/min. Samples 
of effluent were examined for R.I. and density. Water was 
used to displace the soln at the above rates and at 0-012 ce/min. 

In the first experiments, plots of tracer concen against pore 
vol of fluid displaced were sigmoid, the 50% figure occurring 
at 1 pore vol as required by the theories of miscible fluid dis- 
placement. There was no evidence of diffusional separation 
of the two tracers, and rate had little effect on the shape of the 
curves. For water as the displacing fluid the curves are not 
sigmoid, but more like water production curves for immiscible 
displacement. There was early breakthrough and diminished 
displacing efficiency. There was little evidence of diffusion 
affecting mixing zone size. At the lowest rate there was 
evidence of diffusional separation. 

Intrapore diffusion is probably too rapid to be detected by 
the means employed. Interpore diffusion is apparently too 
slow to cause significant separation of the two tracers. 
Seemingly the distance between fingers was large in terms of 
diffusional distances. The results are more consistent with 
the dispersion than with the molecular diffusion theory of 
miscible liq displacement. G. D. Hi, 


50. Evaluation of acid treatments from pressure build-up 
analysis. P. Pollard. J. Petrol. Tech., March 1959, 11 (3), 
AIMME Tech. Paper No. 8053, 38-43.—Theoretical studies on 
fractured limestone reservoirs have yielded relationships for 
pressure build-up which take note of the pressure differential 
in the coarse fissures, between the fine voids and these fissures, 
and between the coarse fissures and the well bore (any skin 
effect). The early part of the build-up curve is for equaliza- 
tion of the well and coarse fissure pressures. The curves can 
be analysed to show the three components, thus revealing any 
skin effect, which can be reduced or removed by acid treat- 
ment. Acid treatment may also change coarse fissure re- 
sistance, and this has been indicated on several occasions. 

The vol of coarse fissures associated with resistance to flow 
can be estimated. A test can also be applied to decide 
whether the skin resistance or coarse fissure resistance is 
negligible. 

In attempting to reduce fissure resistance it is advisable to 
use the slowest acting acid available. Gel-acid emulsified with 
gas oil seems to satisfy this point. Rapid displacement is 
needed. 


51. Bacteriology of injection water. (In French.) J. Appert. 
Rev. Inst. frang. Pétrole, 1959, 14, 328-38.—Evidence has been 
produced to show that bacteria occur in ancient as well as in 
recent sediments. Some develop surface-active products and 
have been proposed as agents for releasing oil from the rocks. 
Some may cause plugging directly because of their size rela- 
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tive to the pore sizes, or by developing gelatinous products or 
precipitates. Some types reduce sulphates or deposit iron. 
They can be sensitive to the environment, and may become 
inert in a changed environment. They can also become 
resistant to certain things. Bactericides can remove some 
types from injection water, and they are best applied early 
and in adequate amounts before trouble develops. Not all 
bactericides prevent corrosion. The nature of the formation 
water as well as of the injected water is important. Some can 
use mol hydrogen and CO,. G. D. 


52. Cathodic protection of oil and gas wells. (In French.) 
J. P. Barrett. Rev. Inst. frang. Pétrole, 1959, 14, 156-68.— 
Casing corrosion may arise from galvanic cell action between 
surface pipe and well fittings; from currents arising in the beds 
penetrated; from bacterial action; and from the action of 
subsurface waters. 

Electrical potential devices have been developed for de- 
tecting probable zones of corrosion. In 80% of the wells 
examined the corrosion was above 800 ft, and in 90% between 
200 and 500 ft. The devices seem to detect electrolytic but 
not bacterial corrosion. In some cases attack occurs where 
tubing is damaged by slips or tongs. 

The methods used for determining the currents needed for 
cathodic protection and the choice of means for protecting 
casing are discussed. 

In one field in Texas cathodic protection has been applied to 
100 wells, and the company intends to do the same with 
700 wells. G. D. H. 


58. Phase relations of gas with condensate. G. Manasterski. 
Rev. Inst. frang. Pétrole, 1959, 14, 173-90.—Proper manage- 
ment of condensate reservoirs requires knowledge of the com- 
pressibility and the phase relations of the hydrocarbons. 
Representative samples are needed. PVT equipment pro- 
vides specific vol, compressibilities, and the proportions of the 
two phases. The measurements are lengthy and lose in pre- 
cision near the dew point when the vol of liq is small. The 
field equipment does not give the specific vol of the two phases, 
but it can give the gas/liq ratios near the dew point. The 
well-head fitting takes off about 73> of the flow to a mobile lab 
(essentially a separator). 

Correlations aim at determining characteristic properties 
via data from relatively simple tests. The data may be on 
the composition of the fluid or condensate, or on a physical 
property characteristic of the mixture. 

Correlations linked with the phase diagram and com- 
pressibility are discussed. There is also an indication of the 
apparatus required, the time involved, and the uncertainty 
inherent in the resultant correlations. G. 


54. How through-tubing bridge plugs work. R. W. Scott. 
World Oil, Oct 1959, 149 (5), 141.—Four types of commercially 
available through-tubing bridge plugs used in permanent type 
well completion are described. These are economical in use 
and permit low cost up-hole recompletion of wells down to 
11,000 ft. All operations, including cementing, can be 
carried out without pulling the pipe or packer, and details of 
procedures and the operation of each type of plug are given. 
Each was developed for the same purpose, but they differ in 
construction and method of placement in the well. Diagrams 
and photographs illustrate the equipment. ©. A. ¥. 


55. Producing low gravity, viscous crude. E. W. Walker. 
World Oil, Oct 1959, 149 (5), 172.—Improved operating 
methods, properly applied, can reduce costs in producing 
heavy crude (15° and below) which is commonly difficult to 
produce economically. These methods are discussed, and 


they include down-hole heating and in situ combustion. 
Special pumps should be used, such as the diluent cross-over 
installation, where diluent is introduced down the hollow rod 
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and mixes with the crude below the pump. Heavy crudes 
present special treating problems, which can be combated with 
methods designed to reduce vise and increase the gravity 
difference between oil and water. Heat treatment is generally 
satisfactory, but care should be taken to prevent scale forma- 
tion on heating surfaces; this can usually be prevented by 
chemical treatment. Eight refs. C. A. ¥. 


56. Displacement methods for multiple tubing string wells. 
W. W. Word. World Oil, Oct 1959, 149 (5), 192.—Costs and 
completion time can be reduced by efficient methods of dis- 
placing drilling fluid from multiple tubing strings on com. 
pletion. Four general methods are available: (1) swabbing; 
(2) use of circulating valves or sleeves; (3) single and multiple 
tubing string manipulation; and (4) use of hydraulic set 
packers. Each of these is described. Swabbing may be a 
lengthy procedure, and is not normally used in deeper wells. 
There are various ways of using circulating valves or sleeves, 
such as running a single circulating device between packers 
and circulating out through the short string. Tubing string 
manipulation can also be carried out in several ways; in the 
simultaneous method a dual stuffing box type tubing hanger 
permits simultaneous manipulation of both tubing strings, and 
mud is displaced by pumping down each string of tubing and 
circulating out through the annulus. The use of hydraulic set 
packers is a recent development, and in this method it is not 
necessary to set the packers until the mud is circulated out of 
the tubing string. Five refs. C. A. F. 


57. Here’s how to improve your gas lift installations. Pt 3. 
Simplified valve spacing chart for intermittent gas lift design. 
H. W. Winkler. World Oil, Oct 1959, 149 (5), 159.—A chart 
is presented enabling valve spacing to be readily determined in 
low productivity intermittent gas lift wells under field condi- 
tions where precise calc are not possible. Several assumptions 
which are listed have been used in calc the curves for the chart, 
the following equations being used in its construction: 


Depth of top valve, L, = 


For spacing remaining valves: 
Pro — PG(DVA) 
SFG 


and DOV = DVA + DBV 


where DVA = depth of valve above, L,, L,, etc., ft; 
DBV = distance between valves, ft; DOV = depth of valve, 
L,, Ls, Ly, ete., ft; FG = flowing gradient, psi/ft; P,, = 
opening pressure of valve above 60° F in tester, psi; SFG = 
static fluid gradient, psi/ft; surface KO press = surface kick- 
off injection gas pressure, psi. 

Examples of the use of the chart are given. 


DBYV = 


C. A. F. 


58. Effective plugging of water injection wells with poly- 
merizable materials. D.R. Holbert and R. O. Perry. Prod. 
Mon., Sept 1959, 28 (11), 14-18.—The occurrence of chan- 
nelling round water injection wells, which can be detected by 
logging, by the use of tracers, and by the analysis of water 
from neighbouring wells, requires that the channels should be 
sealed by accurately placed material. Materials which poly- 
merize after a controlled time interval have been developed 
for this purpose, and a procedure for their accurate place- 
ment with the aid of the brine-fresh water interface logging 
technique has been evolved. G. B. 


59. Relative wetting tendencies of crude oils by the capillari- 
metric method. R.T. Johansen and H. N. Dunning. Prod. 
Mon., Sept 1959, 28 (11), 20-2.—The relative wetting 
tendencies of crude oil and water can be determined by 
measurement of the difference in hydrostatic head of the two 
liq above their interface in a glass capillary. Crude oils are 
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found to differ greatly from each other and from refined oils in 
this respect. The wetting power of crude oil is a function of 
the asphaltene content. Addition of Na tripolyphosphate to 
the water facilitates the displacement of oil from glass. The 
concn of Na tripolyphosphate required to cause preferential 
wetting of the glass by the aq soln is proposed as a measure of 
the wetting tendency of the oil. G. B. 


60. Fluid injection for increased oil recovery. G. Roberts, Jr, 
and 8S. W. Walker. Prod. Mon., Sept 1959, 28 (11), 24-9.— 
Over the next 50 years the amount of oil recovered by 
secondary methods is expected to equal primary production. 
The methods discussed are gas injection, water flooding, and 
thermal methods, each in several modifications. The type of 
reservoir best suited to each method is indicated, with the 
extent of recovery to be expected. G. B. 


61. The Atlantic Lectures of the University of Texas. Pt 10. 
What is miscible displacement? W. F. Kieschnick, Jr. 
Petrol. Engr, Aug 1959, 31 (9), B56.—Miscibility is defined. 
Immiscible displacement is shown to give incomplete flushing 
of oils from reservoirs. Natural gas, together with an inter- 
mediate, e.g. LPG or propane, are frequently used in miscible 
displacement processes. Various miscible displacement pro- 
cesses are discussed—high pressure gas process, condensing 
gas drive process, and propane slug process. The phase 
relations of these processes are dealt with. Fectors limiting 
the efficiency of the gas-driven miscible processes are con- 
sidered. It is noted that it is always possible to revert to 
water flooding should these processes fail. Miscible displace- 
ment and water flooding methods of recovery are compared. 
G. D. F. 


62. Underground nuclear explosions—awesome recovery pro- 
mise. (.C. Anderson. Petrol. Engr, Aug 1959, $1 (9), B28. 
—Some of the projects in the U.S. Government’s programme 
to encourage the peaceful use of nuclear explosions are of 
interest to the petroleum industry, namely, the breaking and 
heating of oil bearing rocks and the fracturing of oil shale in 
preparation for mining or in situ combustion. The Rainier 
test in Nevada is described: temp and pressures up to 
1,800,000° F and 7 million atm were attained. The possi- 
bilities of using such explosions in oil shale beds are considered. 
including costs, recovery, and method of tapping the oil and 
gas produced. It is also possible that such explosions will be 
useful in depleted oilfields, especially where the oil is viscous 
or waxy, due to the high temp developed. Ge. D. F. 


63. Effect of gas saturation on static pressure calculations from 
two-phase pressure build-up curves. R.E. Cook. J. Petrol. 
Tech., March 1959, 11 (3), AIMME Tech. Paper No. 8055, 
64A.—All methods of build-up curve analysis were originally 
derived for single-phase, constant-compressibility systems. 
A small but rather indeterminate gas saturation in the oil 
affects reservoir fluid compressibility, and hence the results of 
two-phase pressure build-up analyses. Fxamination of the 
problem showed that the use of under-saturated oil com- 
pressibility data will give very significant negative errors in 
calculated static pressures, even when producing gas/oil ratios 
are at or near solution values; except for large values of 
build-up curve slope and/or very low oil gravities rather large 
errors in calculated gas saturation have no significant effect on 
the calculated static pressures. G. D. H. 


64. Approach to a possible solution for calculating the volume 
of fissures in silicified clays from the Gabon by means of 
electric logs. (In French.) L.G. Bordat. Bull. Ass. frang. 
Tech. Pétrole, May 1959, (135), 519-40.—At Ozouri in Gabon 
oil is obtained from fissured silicified clays in the Lower 
Eocene. Similar conditions occur at  Pointe-Clairette, 
Animba, Tchengue, M’Bega, and Lopez. There is, an ex- 
tremely fine matrix of opal or crystobalite, or both, with 


VOLUME 46, NUMBER 433—JANUARY 1960 


varying amounts of quartz, calcite, dolomite, and mont- 
morillonite. The rock is badly named, for there is little clay. 
Four types are known: (a) density 1-2—1-3, permeability ca 
0-1 mD, up to 25% oil, eryptocrystalline, siliceous, no frac- 
tures; (b) like (a) but varved and denser, fractured in compact 
zones; (c) main producer, like (b), with three-dimensional 
network of fissures in silicified dense part which is ca 80% of 
total, although the bands rarely exceed 5 cm thickness; 
fissure porosity may reach 11%, matrix porosity 35-55%, 
with less than 10% oil in silicified parts; (d) chert and car- 
bonate layers, fracture porosity may exceed that of (c). (6) 
has less well developed SP than the others, perhaps because it 
is more silty. (a) always has very low resistivity. (c) shows 
invasion, but wide spacings and the: induction log appear to 
give the true resistivity; invasion is probably mainly in the 
fissured layers. (d) has matrix with practically no porosity or 
permeability. 

From a consideration of water-bearing and _ oil-bearing 
fissures the vol (a) of the fissures is given as: 


x = (1/R, — 1/R,) Re 


Basic data are obtained from the 64’’ normal and induction 
log. 

The induction log could give data on the virgin rock, and 
the microlaterolog data on the microzone invaded by mud 
filtrate. These devices can be used for an alternative ap- 
proach. The relevant equations are given, and the effects of 
various errors and uncertainties on the computed porosity are 
discussed. G. D. H. 


65. How fluid-property variations in a high-relief oilfield 
affects material balance calculations. H.K. Grant. Oil Gas 
J., 24.8.59, 57 (35), 93-9.—Physical properties of fluids vary 
with elevation in an oil reservoir. Using a hypothetical 
reservoir with 1000 ft relief, the author shows how the fluid 
properties might vary with elevation according to published 
data and calculates the effect of these variations on a material 


66. Canadian field and reservoir data. S. Brodylo. Oil Gas 
J., 17.8.59, 57 (34), 165. A statistical summary of all W 
Canada’s oil and gas fields, giving dates of discovery, locations, 
average depth, structure, area, thickness, principal reservoir 
drive, wells capable of producing on 1.1.59, cumulative oil 
production at that date, and API gravity. J.C. M. T. 


67. Calculation of gas reserves from gas density data. W. H. 
Mensch. Petrol. Engr, Sept 1959, 31 (10), B49.—A simplified 
method is provided of calculating natural gas reserves using 
gas density charts. Less than 50°, of the time taken by a 
conventional calculation is required. The gas density charts 
provided can be relied on up to pressures of 4600 psia, provided 
there is no appreciable quantity of non-hydrocarbon com- 
ponents. A sample calculation is given, and a nomogram for 
the simple determination of in-place gas reserves is also pro- 
vided. G. D. ¥. 


68. Calculating a water drive recovery factor. T.G. Roberts. 
Petrol. Engr, Sept 1959, 31 (10), B45.—In water-drive reser- 
voirs where the permeability is not uniform, zones of high 
permeability water out first, while zones of lesser permeability 
are only partially flushed. To determine the ultimate re- 
covery, this factor must be taken into account. It is assumed 
that the reservoir can be regarded as divided into distinct 
layers of varying permeability extending across the reservoir. 
A mathematical solution for the recovery factor is given, using 
the fractional flow and rate of frontal advance equations of 
Buckley and Leverett and the Dykstra—Parsons equation for 
the flood-front position. Core analysis data on permeability 
and porosity are necessary. A complete worked example of 
the solution is given. G. D. F. 
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69. Oilfield development. 4. Formation evaluation. C. A. 
Fothergill. Petroleum, Lond., 1959, 22, 297-300.—The 
functions of formation evaluation are: (1) the identification 
of oil and gas zones in a well; and (2) the determination of the 
productivity of these zones. Various methods of detecting 
oil and gas in wells are discussed, including core examination, 
mud analysis, and log analysis. Methods of determining 
productivity and of well stimulation are dealt with, including 
a discussion of hydraulic fracturing. G. D. F. 
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70. World drilling up 17%. Anon. World Petrol., Aug 1959, 
30 (9), 41.—World drilling activity, excluding Communist 
countries, has increased by 16-9% during the past year, 
largely due to increased exploration in the U.S.A., Argentina, 
Africa, and the Far East. In June 1959 a total of 2284 
rotary rigs were actively drilling in the U.S.A., following a rise 
in production due to import restrictions. Drilling in Argen- 
tina is at a record level, and in Africa, especially Libya, there 
is very active drilling. Increase in drilling activity is ex- 
pected in Europe when operations start in Spain under a new 
oil law. C. A. F. 


71. Venezuelan exploration slows. Anon. World Petrol., 
July 1959, 30 (7), 47.—Oil production in Venezuela in 1958 
was 951 million brl, 6-3% less than in the previous year. A 
smaller number of wells was also drilled, and geophysical 
activity declined by 8%. The number of wildcats increased, 
193 in 1958, 11% more than in 1957. Most of these were 
drilled in Zulia state; two wells were drilled in the Gulf of 
Paria between Venezuela and Trinidad, and one of these was 
an important find. 60 wildcats were drilled in Lake Mara- 
caibo, up to 50 miles offshore. The most successful was a well 
in Block 17, which tested 6600 bd. C..&. 2 


72. Oil in Africa. (In French.) R. Buttin. Bull. Ass. 
frang. Tech. Pétrole, May 1959, (135), 499-516.—Current 
African reserves are 4-1 x 10° brl out of a world total of 
280 x 10° brl. In 1956—57 the ratio of brl of oil discovered to 
footage drilled was a two-figure number for N America, four- 
figure number for Africa, and a five-figure number for the 
Middle East. 

From 1950 to 1957 activity in Africa involved 1,600,000 m 
of drilling, 2383 party-months of seismic work, and 1623 


74. Calculating tank heat losses. W. D. Cowell. Petrol. 
Engr, Sept 1959, 31 (10), C21.—The calculation of heat loss 
from large storage tanks by the usual methods is complicated 
by various factors, e.g. radiation to and from the tank, and the 
dependence of the liq, vapour, and outside air film coeff on 
various conditions. Experimental work was carried out on 
four oil storage tanks, in which oil was allowed to cool. From 
the results, values of an overall heat transfer coeff were ob- 
tained for a variety of conditions. The formula given should 
be accurate for bare tanks containing oil at 120°-190° F, or 
insulated tanks holding oil at 120°-350° F. G. D. F. 


75. World tanker statistics first quarter 1959. Anon. Inst. 
Petrol. Rev., 1959, 18, 224-5.—Number of oil tankers under 
construction in the world totalled 329 ships of 5,226,548 gross 
tons during the first quarter of 1959. This was 270,622 tons 


below the figure for the previous quarter, and represented 
52-39 of total world merchant shipping under construction. 
Details of the registration of oil tankers launched during 
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party-months of gravimetric work. 240,000 m drilled in the 
Sahara gave reserves of 3-5 x 10° bri of oil to the beginning 
of 1958. 

21% of the exploratory wells drilled in the Sahara have 
found oil or gas. In the Ahnet basin 12 gas-bearing structures 
have been found. In the Edjele sector evidence of oil has 
been found in Ordovician to Carboniferous beds, there being 
fields at Edjele, Tiguentourine, and Zarzaitine, and wells have 
also shown oil at El-Adeb-Larache, Dome-a-Collenias, Hassi- 
Mazoula, and Ouan-Taredert. The reserves are about 
125 x 10° tonnes, and a pipeline is planned to be operating 
in 1960, initially at 7 x 10° tonnes pa. The Hassi—Messaoud 
sector produces from Cambro-Ordovician sandstones and 
fractured quartzites beneath a Triassic clay-salt series at 
3250-3500 m. Reserves of at least 350 x 10° tonnes are 
indicated, with wells capable of up to 2000 m*/day. Export 
of 12 x 10% tonnes pa is planned for 1962. 90 km to the § 
oil has been found at El-Gassi. In the Hassi-R’Mel area wet 
gas reserves of 450 x 10° m® have been found in Trias sand- 
stones. 

In 1958 the new investment was 80 x 10° fr in the Sahara 
area. Production is expected to grow from 1-1 x 10% tonnes 
in 1959 to 32 x 10° tonnes in 1963. G. D. H. 


78. Scheibenhard oilfield. (In French.) M. Coste. Bull. 
Ass. frang. Tech. Pétrole, May 1959, (135), 543-59.—Scheiben- 
hard is in N Alsace. Seismic surveys had indicated a horst, 
and wells revealed the high permeability Glaswinkel reservoir 
at the base of the Upper Sannoisian and the Couches-a- 
Melettes in the Upper Rupelian. An elongated half dome 
lies E of a 400-m fault. The Glaswinkel has two zones 
separated by a marl; the Couches-a-Melettes has lenticles, one 
being quite extensive and thick. The latter is under dissolved 
gas drive; the former has dissolved gas drive, possibly aided 
by water drive. 

Development has been on a 350-m triangular spacing, with 
some infills at 220 m. A little oil has been found in the W 
downthrown sector. Reserves of 175,000 m* are indicated 
for the Couches-a-Melettes and 200,000 m for the Glaswinkel. 
Initial pressures were 60-6 kg/cm? and 97 kg/cm?, respec- 
tively, the dissolved G.O.R.s being 30 and 55 m’/m*. The 
waxy crude causes production and handling problems. 
Electrical heating has been used in wells. 

Well Scheib 7 now produces 48% water, and the emulsion 
is difficult to break. Dehydrating equipment is to be in- 
stalled. G. D. H. 


this quarter are tabulated. Britain is the leading country of 
tanker registrations, with Liberia second and Norway third. 
A. D.S. 


76. World tanker statistics second quarter 1959. Anon. 
Inst. Petrol Rev., 1959, 18, 290-1.—Number of oil tankers 
under construction throughout the world during the second 
quarter of 1959 totalled 300 ships of 5,076,893 gross tons. 
This was 149,655 tons less than the previous quarter, and 
represented 52-1%, of the total tonnage under construction in 
the world. Number of steam tankers under construction was 
149 of 3,596,141 gross tons, compared with 151 motor ships of 
1,480,752 tons. Details of the registration of oil tankers 
launched during this quarter are tabulated. Britain is the 
leading country of tanker registrations, with Liberia second 
and Norway third. Details of tankers under construction, 
their country of build, and type of propelling machinery, to- 
gether with details of launchings, are also tabulated. 
A. D. 8. 
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77. The marine terminal for supertankers at Milford Haven. 
Anon. Petrol. Times, 23.10.59, 68, 673.—Details of the 
Mowlem contract for the new Esso refinery are given. For 
two berths for 100,000-ton tankers, over 900 pre-stressed 
concrete piles, some of which are 140 ft in length, for durability 
are required and are pre-cast on shore and transported by 
special lorry and trailer. 

The two main berths are each 350 ft long and 50 ft wide and 
have four 52-ft wide fenders; a new quick release bollard has 
been designed. G. A. C. 


78. Pipelining problems and progress in the Netherlands. M. 
Swiss. Internat. Oilman, 1959, 18, 256-7.—The Rotterdam— 
Rhine crude oil line encountered especial difficulties by reason 
of the high water table of the Polders and the number of 
dykes, roads, railways, and service lines to be crossed. These 
crossings were made by boring and casing. The line is of 
24-inch pipe with }-inch wall thickness to withstand a working 
pressure of 825 psi and is cathodically protected. The 
initial capacity in 1960 will be 150,000 bd, with a single 
pumping station at Pernis. The pumping power will be 
raised by 1963 by the addition of more stations to 14,250 hp. 
G. B. 


79. Synthetic lube passes Texas Eastern turbine tests. Anon. 
Pipe Line Ind., Sept 1959, 11 (3), 64-5.—A fire-resistant 
phosphate ester-based lubricant has been tested and put into 
service in a 13,400-hp unattended turbine. The fluid does 
not ignite at 1500° F, has a pour point of approx 50° F, and a 
sp gr of 1-4. G. B. 


80. What happens to engines in the first 100 hours? E. J. 
Fithian. Pipe Line Ind., Sept 1959, 11 (3), 53-5.—The rate 
of oil consumption of a large diesel engine was followed during 
the running-in period by a radioactive tracer technique. 
Consumption does not change during this period. Con- 
sumption increases with engine load and speed and decreases 
with rise in oil and water-jacket temp. The top oil ring is 
effective in reducing oil consumption. G. B 


81. Three pipelines in one laid seven miles into Gulf. M. A. 
Judah and D. G. de Pugh. Pipe Line Ind., Sept 1959, 11 
(3), 40-8.—A bundle consisting of a jacketed molten sulphur 
line with a return hot water line and a fresh water supply line 
strapped together has been pulled seven miles to the offshore 
mine of Freeport Sulphur Co at Grand Isle, Louisiana. The 
6-inch sulphur line, to carry 4500 tons of sulphur/day, is laid 
inside a 73-inch hot water jacket which is covered with 
2} inches of asbestos. This assembly was fitted with roller- 
bearing sleeves and passed into a 14-inch case. The sulphur 
pipe was welded by argon shielded are followed by low- 
hydrogen-rod are welding into 2000-ft lengths. The line was 
laid under tension and will be under compression when 
heated. G. B. 


82. Scheduling and despatching crude oil and refined products. 


Pt3. F.Ashford,Jr. Petrol. Engr, Oct 1959, 81 (11), D33. 
This final part deals briefly with methods of keeping the daily 
pumping record, the use of electronic computers in scheduling, 
analysis of ‘‘ over and short,” scraper programme, despatcher’s 
duties, the training of personnel, and operating expenses. 

G. D. F. 


83. Variable-speed drive cuts power cuts. E.C. Michels. Oil 
Gas J., 26.10.59, 57 (44), 79.—Use of eddy-current variable- 
speed drives which transmit the rotation from constant-speed 
electric motors to the centrifugal pump on the Cherokee Pipe 
Line Co system to Wood River, Illinois, will give power 
Savings sufficient to cover additional investment cost over 
conventional throttle valves in less than 3} years. A more 
complete range of operations is possible when electric demand 
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controllers are used in conjunction with the drives, and in- 
creased capacities result for given power settings. 

By smoothing out line operation conditions, maintenance of 
pumps and other equipment is effectively reduced. 

Charts show characteristics of pump and pipeline and hp, 
pump efficiency, power savings, and costs. G. A. C. 


84. Why not store oil offshore in salt domes? G. H. W. 
Schuster. World Oil, Oct 1959, 149 (5), 132.—A method is 
proposed of storing oil produced offshore in the Gulf of Mexico 
in salt domes, using caverns in the salt produced by leaching. 
This form of storage would be economical, since storage and 
operating costs would be reduced and there would be direct 
transference of oil to tankers at sea. Wells could be produced 
at the max economic rate, resulting in high ultimate recovery. 
Group operations would be advantageous. 

Leaching of the salt to provide cavities would be carried out 
in a similar way to that used for storing LPG. 300,000 brl 
minimum storage capacity would be required, and the cost of 
a dissolved chamber of this size at 2000 ft is estimated at 
approx $700,000, including tanker loading facilities, com- 
pletion costs for storage wells, and a water depth of 75 ft. 

Sea water is an ideal displacing medium, and could be used 
to displace oil directly into the tanker. A table gives a list of 
offshore anomalies in the Gulf of Mexico which are located 
some distance from shore and suitable for salt dome storage. 


C. A. F. 


85. Volume variations of underground storage reservoirs. 
H. D. Yoo et al. Petrol. Engr, Sept 1959, 31 (10), B27.—The 
problem of finding the vol variations of a natural gas storage 
reservoir subject to water-drive by a surrounding aquifer is 
considered theoretically. An empirical correlation is also 
given. A graphical method of solution is given which is in 
general applicable to all storage reservoirs with water drive. 
G. D. F. 


86. LPG underground storage capacity jumps 15%. R. B. 
Bizal. Oil Gas J., 28.9.59, 57 (40), 75.—Storage capacity in 
the U.S.A. and Canada is listed state by state, showing com- 
pany, capacity, and product stored. Capacity has increased 
by 15% since last year and is three times greater than in 1955. 
New projects are also shown. Capacity is 49,024,000 bri. 

G. A. C. 


87. Design of gas storage fields. D. L. Katz, J. A. Vary, and 
J.R.Elenbaas. J. Petrol. Tech., March 1959, AIMME Tech. 
Paper No. 8054, 44-8.—Gas can be stored in partially de- 
pleted gas fields, partially depleted oilfields, or aquifers. Cap 
rocks are evidently sound in the first two cases, but it is neces- 
sary to ensure that no leakage occurs through old wells. For 
aquifers, shale cap should have a permeability of 10-° to 
10-7? mD; impervious limestone or dolomite could be a satis- 
factory cap, provided fractures are absent. Leaks may be 
handled by collecting gas in a shallow zone and selling or 
recycling it. Top pressure for storage may range from below 
discovery pressure for deep reservoirs to 0-65 psi/ft for shal- 
lower reservoirs. 

For old gas fields well capacity should be obtained from 
back-pressure or performance tests, and then well spacing can 
be found for given field performance. Design takes note of 
giving a specified rate when the field has a given amount of 
gas. The max draw-down for wells is important. Well 
performance may deteriorate over time, due to salt deposition 
or other troubles. 

Studies indicate a small growth in bubble size for cycles with 
a zero summation of pound days. G. D. H. 


88. Constructing underground storage facilities with nuclear 
explosions. R.H. Carlson. Petrol. Engr, Aug 1959, 81 (9), 
B32.—The advantages of underground storage are outlined. 
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Equations are provided giving the radius of the cavity pro- 
duced by an underground nuclear explosion, and also the 
depth required for such an explosion to remain underground. 
The type of rock medium is considered, as is the problem of 


REFINERIES AND AUXILIARY 
REFINERY PLANT 


89. When to clean heat exchangers. E. R. Miller. 
Engr, Oct 1959, 31 (11), C25.—The ideal cleaning cycle for 
refinery heat transfer equipment is often difficult to find. The 
paper presents a solution for heat exchangers whose cleaning 
cycles are determined solely by the economics of heat re- 
covery, and which can be by-passed and cleaned during 
operation. The optimum cycles for banks of one, two, three, 
four, and five exchangers are derived. Extrapolation is 
possible to deal with larger groups. G. D. F. 


90. Flares in modern refinery practice. P. W. Sherwood. 
Petroleum, Lond., 1959, 22, 355.—The basic requirements of a 
refinery flare are outlined: (1) smoke-free combustion; (2) 
wide range of capacity; (3) absence of irritant combustion 
products in levels of human habitation; (4) flame stability; 
(5) positive pilot ignition; (6) low noise and luminosity levels. 
The main flare usually deals mainly with waste hydrocarbon 
gases. The relative merits of ground and elevated flares are 
discussed. A comparison of the costs of the two types is 
given. Design considerations and the types of flare commonly 
used are discussed. A summary of the aux equipment 
usually required is given. G. D. F. 


91. How El Paso Natural maintains three types of cooling 
systems. M.J.Crowley. Oil GasJ., 12.10.59, 57 (42), 182.— 
Horizontal and vertical reciprocating, and gas-turbine centri- 
fugal stations are operated, and each type requires a different 
cooling system and different maintenance techniques. 

The horizontal reciprocating station incorporates the use of 
the atmospheric tower, utilizing the circulation of water direct 
from tower basin. Gas cooling is by shell and tube system. 

With the vertical reciprocating station, engine-jacket-water, 
engine-oil-cooling, and pipeline-gas-cooling systems are in use. 

The gas-turbine centrifugal station requires cooling of com- 
bustion air, a 5000-hp gas turbine needs approx 90 lb of air/sec. 

Water treatment by softening plants is also necessary. 

A major problem of wooden structures is delignification, and 
control is attempted by controlling alkalinity of cooling water 
by acid. 

Stress corrosion of Admiralty metal tubes was eliminated by 
halting use of ammonia epds for alge control. GQ. A.C. 


92. The efficiency of gear pumps. W. M. J. Schlosser. 
Ingenieur, ’s Grav., 11.9.59, '71 (37), Ch 51.—The efficiency of 
gear pumps was measured by mechanical means, as these 
yielded the most accurate results. The Wilsonian theory of 
pump losses is modified to accommodate those losses inde- 
pendent of the pressure difference across the pump. The 
following factors are fully considered: the vise of the liq, its 
turbulence, its inertia, the changes in inertia due to change in 
direction of the liq flow, the geometry of the pump, the pres- 
sure build-up in the various parts of the pump, the total 
pressure difference across the pump, the pump revolutions, 
and any leakages from the pump. The equipment and instru- 
mentation used for the measurements is described. The 
overall efficiency of a gear pump could be measured with a 
total error of less than +0-5%. D. C. E. de W. 


93. The mechanism of particle separation from fluids in cy- 
clones. K. Reitma. Ingenieur, ’s Grav., 25.9.59, 71 (39), 
Ch 59.—The separation of solids from fluids in cyclones is 
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radiation. The costs of cavities produced by nuclear ex. 


plosions are compared with those for normal methods, showing 
that very large savings are possible by this method. 
G. D. F. 


determined by the centrifugal acceleration of the particles, the 
radial velocity pattern, the residence time of the particles, and 
the turbulence of the containing fluid. These factors are 
considered in detail, and a dynamic theory for particle 
separation is derived using a certain amount of previous re- 
search knowledge to yield a dimensionless cyclone separation 
number. This number characterizes the cyclone, is de- 
pendent on the geometry of the cyclone, and can hence be 
used to calculate the optimum ratios of the various cyclone 
dimensions. Graphs are included based on this characteristic 
separation number which allow cyclone separation problems 
to be solved by means of direct calculation. Existent litera- 
ture and data are in good agreement with the results ob- 
tained. D. C. E. de W. 


94. The development of a blending unit for fuel oil. H. R. 
Walton. Petrol. Times, 9.10.59, 68, 631.—An in-line blender 
is described for delivering bulk supplies of blended fuel of 
specified vise direct to bunkers or wagons at the Shell-Mex & 
B.P. installation at Salt End, Hull. The two oils to be 
blended are pumped through pressure equalizing valves fitted 
with a pressure balancing diaphragm, the heavy and light oils 
flowing thence, through a fixed orifice for the former and a 
variable one for the latter, to a mixing vane, the adjustment of 
the orifices ensuring required blend ratio. 

Tests were made to ascertain whether a change in visc of the 
heavy fuel had any appreciable effect on the proportions of the 
blend and to collect data to construct a curve showing meter- 
ing valve setting against blend ratio. 

Three test runs were made and results are tabulated, from 
which it was decided that the blender was satisfactory and 
potential accuracy highly promising; as a result, certain 
design changes were made, such as increase in size of impulse 
piping to diaphragm and improved design of metering valve in 
light oil line. 

The second production unit, duly modified, is a simple and 
readily usable means of blending fuel oils to the acceptable 
order of accuracy. 


95. The Milford Haven refinery. Anon. Petrol. Times, 
9.10.59, 68, 641.—Construction of new refinery 50°, com- 
pleted. Opposition, since the refinery lay in Pembrokeshire 
Coast National Park, was enlightened and restrained, and the 
Esso Petroleum Co are fulfilling to their best their obligations 
to reduce inevitable damage to scenery. 

Initial capacity of refinery will be 4} million tons and 
capable of expansion. Refinery will include a 100,000-bd 
dist unit and 68 tanks, 40 of which are floating roof type. 

G. A. C. 


96. How Humble rates its gas turbine. C.Bultzo. Oil GasJ., 
28.9.59, 57 (40), 88.—The performance of the simple cycle 
two-shaft 500-hp gas turbine satisfactorily in use at Humble 
Oil and Refining Co, Baytown, to drive a high capacity 
centrifugal blower supplying regenerator air to a fluid cat 
unit is reported upon. Axial-compressor and axial-com- 
pressor-turbine efficiencies have been below par, and certain 
work will be done at next shut-down, including attention to 
lub oil filter systems, instrumentation, and method of 
cleaning. G. A. C. 


97. Humble attacks pollution at Baytown. I. L. Resen. (il 
Gas J., 5.10.59, 57 (41), 176.—Marked improvement in air and 
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stream contamination problems concerning plant operations 
has followed $6,000,000 project over past decade. 

The refinery has a crude capacity of 283,900 bd, and includes 
usual units. Three sewers serve the process area and drain 
most of the 3000-acre site, storm water passes through same 
system. Flow has been reduced from 44 to 17 million gal/day 
by elimination of once-through salt water and additional use 
of cooling towers. 

Problem was attacked at source by segregation of wastes, 
improvement of processes, installation of special equipment, 
and designating responsibility. 

A sanitary sewage gathering system and a 500,000 gal/day 
treating plant was put into operation; to eliminate use of salt 
water for cooling cost $246,000 for cooling towers, a pump- 
over system transfers 28 million gal cool oxygen-saturated 
water from bay to outfall canal, spent-caustic collection 
system reduces sulphide content to 5 ppm, spent-caustic is 
regenerated and effluent filtration and flocculation unit in- 
stalled, and a sour-water stripper reduces sulphide content of 
H,S contaminated streams to below 10 ppm. G. A. C. 


98. Treatment of effluents in the petroleum chemical industry. 
T. T. Davis. Petrol. Times, 23.10.59, 68, 665.—Cracking and 
partial oxidn processes on petroleum fractions convert sulphur 
present to H,S, which must be removed by adsorption in 
ethanolamine or phosphate soln and H,S regenerated by 
stripping and then converted to sulphur in a Claus-type 
recovery unit. 

Gases from partial oxidn plants must be removed and 
purified after the “ shift ’’ reaction in which CO is reacted with 
steam to yield CO, and additional hydrogen. Volatile by- 
products are disposed of by burning or flaring, and those con- 
taining chlorine are consumed in a specially constructed 
furnace. 

Nitrogen oxides are reduced to nitrogen by a cat process. 

Airborne solids, including carbon produced in the manu- 
facture of synthesis gas, are removed by scrubbing the hot gas 
with water sprays. 

Disposal of liq effluents involves segregation and treatment 
at originating plant area, and methods include sedimentation 
basins, neutralization under pH control, coagulation, circular 
clarifier for removal of heavy solids, dispersion of flocculating 
chemicals, and air flotation of flocculated solids. 

Naphthenic acid water washings are purified by biological 
means, and the Monsanto-Ross, ‘‘ Chemico,” and other pro- 
cesses are used to decompose acid sludge. 

Water-borne solids, although they may not be harmful, may 
alter the appearance of rivers, and are dealt with by pumping 
effluent through hydro-cyclones and circular thickeners. 

G. A. C. 


99. Gaseous effluents from oil refineries. D. J. Hardie. 
Petrol. Times, 9.10.59, 68, 627.—Burnt gases, hydrocarbons, 
odoriferous sulphur cpd dusts, and aerosols make up gaseous 
effluents. Three methods of control include minimizing the 
quantity, control of quality, and ensuring good dispersion. 
Practice at the BP Kent refinery is described, where H,S from 
the hydrofiners and light fractions from the cat cracker are 
removed by absorption in diethanolamine and fed to the 
sulphur recovery unit. Acid tar is dealt with in a spray- 
burning Monsanto/Simon Carves acid recovery plant. A 
regassing system deals with surplus gas, flaring being at a 
minimum. Hydrocarbons are prevented from escaping as 
soon as the crude oil arrives in the tanks by use of floating 
roofs for dist up to kerosine as well as crude oil. Gas from 
relief valves is not discharged to atmosphere but to flare or to 
washers. Condensates from units are deodorized by methods 
used by Esso at Fawley (see Petrol. Times, 25.9.59). Solutizer 
vent gas is burned under fired heaters, regenerator gas is flared, 
care being taken to eliminate dust, and fumes from blown 
bitumen plant are burnt in a special furnace. G. A. C. 
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100. Distillation calculations—computer programming. K.N. 
Maddox and F. H. Erbar. Petrol. Engr, Sept 1959, $1 (10), 
C35.—Previous programmes for carrying out plate-to-plate 
dist calculations on digital computers are examined, and dis- 
advantages found in all. The programme presented here is 
based on the Lewis and Matheson calculation technique, and is 
suitable for all medium-sized computers. The paper deals 
with the amount of information required (usually the same as 
for hand methods), the feed calculations, programme set-up, 
the main programme loop, and the final presentation of the 
required information, namely, temp and vapour-rate profiles, 
and heat and material balances. G. D.F. 


101. Distillation in view of modern development. Pt 1. 
Chapter 1B. Ternary phase equilibria. K. F. Gordon and 
J. A. Davies. Petrol. Engr, June 1959, 31 (6), C46.—The 
fundamentals of triangular diagrams are dealt with. Methods 
of representing ternary equilibria on rectangular and tri- 
angular diagrams are given. Some of the typical ternary 
diagrams given include those for various types of azeotropes. 
Dist curves are dealt with, and mention is made of the use of 
these in deciding what separations are possible in abnormal 
systems. Complex mixtures are characterized by dist tests 
and curves. The Engler (ASTM), Hempel (t.b.p.), and flash 
curve methods are described and compared. Other methods 
of characterizing such mixtures are mentioned. For multi- 
component systems the equilibria of a max of four com- 
ponents can be shown on a flat graph, if contouring is allowed. 
For larger numbers of components, algebraic relations are 
necessary. G. D, F. 


CRACKING 


102. Steam cracking, raw material source for petroleum 
chemicals. (In French.) G. M. Pascal. Chim. et Industr. 
(Gen. Chim. suppl.) 1959, 82, 1-13.—Main characteristics of 
this olefin and diolefin process (flow diagram) are rapid heating 
to high temp, with brief residence time thereat at low partial 
pressure. Flow diagrams show subsequent separation and 
purification of C,H, and C,H,. 230,000-ton pa unit at 
Esso’s Port Jerome refinery yields by low temp fract 36,000 
tons high purity C,H,, 8000 C,H, by extraction with am- 
moniacal cuprous acetate, also C;H,; cracked gasoline is clay 
finished. V.B 


103. New process has big possibilities. D.H. Stormont. Oz 
Gas J., 26.10.59, 57 (44), 49.—California Research Corpn has 
developed a low temp hydrocracking process called iso- 
cracking for use with heavy naphthas, light cycle oils, and 
coker dist. 

Equipment includes a reactor, feed-reaction mix exchanger, 
hydrogen furnace, and dist facilities, and temp used in the 
reactor vary from 400° to 700° F, pressures range from 500 to 


2000 psig, conversion rate being 50 to 70% per pass. 
G. A. C 


HYDROGENATION 


104. Selective hydrogenation of olefins in admixture with 
aromatics. (In French.) R.M. Soemantri and H. I. Water- 
man. Chim. et Industr., 1959, 82, 181-8.—Continuous app 
(diagram), 4 cat, PtSiO,.Al,0, (Pt on cracking cat); 
PtAl,O,Cl (Platforming cat); WS,; SiO,.Al,0O, (cracking 
cat); also blank test with glass balls. Feed was 1/1 mixture 
hexenes/xylenes, product analysis by FIA method (cf Abs 
1913, 1952). Test at 10 atm, mol ratio H,/feed 3-6 (mostly 
4), temp 100°-435° C, space velocity 1-5—2-5 kg/hr/litre cat. 
Good selectivity noted for first three of above cat. V. B. 


134 
wing 
, the 
and 
are 
ticle 
3 re- 4 
tion 
de- 
be 
lone 
istic 
lems 
era- 
ob- 
ander 
of 
x & 
be 
tted 
oils 
ida 
it of 
‘the 
the 
ter- 
rom 
and 
tain 
ein 
and 
ible 
nes, 
om- 
hire 
the 
ons 
and 7 
-bd 
ible 
rity 
cat 
ym- 
ain 
oil 
und 
UM 


14a ABSTRACTS 


CHEMICAL AND PHYSICAL REFINING 


105. Unique new product upgrading process requires very little 
capital. Anon. Jnternat. Oilman, 1959, 18, 296—7.—The 
Nalfining process, offered on licence by the Nalco Chemical Co, 
consists of treatment with acetic anhydride followed by NaOH. 
The acetic anhydride reacts with mercaptans and with con- 
taminants containing N to form harmless products. No 
sludge or emulsion is formed, and the products are stable. 
The process is particularly advantageous for deodorizing sol- 
vents, where the amount of contaminant is very small. The 
plant, consisting only of tanks and metering pumps, is cheap 
to install. G. 


106. Low-cost way to treat high-mercaptan gasoline. K. M. 
Brown et al. Oil Gas J., 26.10.59, 57 (44), 73.—The new 
United Oil Products Merox process economically treats gaso- 
lines not sour enough to justify a Unisol unit but which cannot 
be satisfactorily treated by simple regenerative caustic 
washing. Jet fuels, kerosines, and other middle dist can also 
be inexpensively treated. 

The process is a combination of mercaptan extraction and 
sweetening, either process can be carried out at will; the 
easily removed mercaptans are extracted and the remaining 
ones are converted to disulphides; and a highly active cat is 
used at ambient temp with atmospheric oxygen. 

Mercaptan extraction is by caustic soda with a solubilizing 
agent, and caustic is regenerated by blowing with air at 
ambient temp. 

The sweetening process is accomplished by introducing air 
to a caustic hydrocarbon mixture, the cat being in solution 
either in the caustic or held on a suitable carrier when higher 
activity is needed. If in solution, the caustic, hydrocarbon, 
and air are well mixed in an orifice plate column or in a stirred 
reactor. When held on a support, the caustic, hydrocarbon, 
and air are passed over a packed bed of cat. 

Reaction equations are given and discussed, and tables give 
conditions of Merox sweetening of cracked and straight-run 
gasolines, jet fuels and gas oils, chemical costs of process, and 
comparison of commercial results of treating gasolines and 
thermally-cracked gasoline. Flow sheets are shown. 

G. A. C. 


SPECIAL PROCESSES 


107. Butadiene production—commercial practice with Dow 
catalyst. R.J. Harbour. Petroleum, Lond., 1959, 22, 348.— 
The Dow process dehydrogenates n-butylenes and n-butane 
to 1,3-butadiene, using a calcium-—nickel phosphate cat 
stabilized by chromium oxide. Fixed beds of pellets are used, 
which are regenerated by air in the presence of steam. Opera- 
tion is at 7-10 psig, 1000°-1225° F. Tables are provided 
showing performance of the original process as compared with 
the present performance, at moderate and high conversion 
levels, using various feedstocks. G. D. ¥. 


108. Importance of radiation chemistry for processing petro- 
leum and coal. (In German.) L. Wiesner. Erdél u. Kohle, 
1958, 11, 511-15.—The basis of chem action of nuclear 
radiation is discussed. The effect of ionizing radiation is 
considered, limited essentially to B-, y-, or X-rays. Heavily- 
charged particles, e.g. protons, deuterons, and a-particles, 
have a similar effect on chem systems, but on account of their 
high production costs and small range they are of no interest. 
Neutrons are unimportant because the absorption rate of their 
energy is toosmall. Also, on the capture of neutrons, protons, 
and other heavy particles, radionuclides are formed. Since 
aromatic hydrocarbons can absorb great quantities of radia- 
tion energy without suffering changes, aliphatic cpds are 
considered, e.g. irradiation of liq n-butane with electrons of 


1 Me.v. Octanes and octenes are formed chiefly, also smal] 
amounts of C,., C;,, and Cy) hydrocarbons along with C,- to 
C,-hydrocarbons and H, as reaction products. Corresponding 
results are obtained with ethanes, pentanes, and hexanes, [p 
all cases unsaturated epds predominate. Industrial applica. 
tions of radiation are limited by the high cost, and full 
utilization is probable only after 5-10 years. Sp applications 
are improvement of properties of plastics, reduction of mer. 
captans in petroleum products, ete. Sources of radiation are 
discussed and compared, e.g. particle accelerators as the 
Van de Graaf generator and the resonance transformer, also 
syn radioisotopes cobalt-60 and cesium-137. Perspectives of 
future tech application of radiation are discussed. The 
possibility of using a nuclear power works as the middle point 
of a series of chem product installations is considered. Eight 
refs. R. T. 


METERING AND CONTROL 


109. Simplified method for sizing and selecting orifice meters. 
H. M. McCamish. Petrol. Engr, Oct 1959, 31 (11), D25.— 
Large charts are given of capacity quotient q against orifice 
diameter for 4~30-inch tubes, and of pressure multiplier M, 
against downstream static pressure (0—1000 psia). Orifice 
capacity is given by Q@ =q x M,. Correction curves for 
supercompressibility are given. Worked examples on the 
charts are provided. G. D. &. 


110. Applications for analogue computers. J. F. Pink. 
Petroleum, Lond., 1959, 22, 313.—The objectives of computer 
control are dealt with, and some applications of in-process 
control by analogue computers are given. (1) Operational 
aids, to decide on the adjustments necessary at certain set- 
points in the process; (2) optimizing processes; feed-forward 
and feedback techniques are considered; (3) integrated com- 
puter processes. The use of analogue computers in design 
work is also mentioned briefly. 


111. New LACT instrumentation. L. E. Kuntz. Oil Gas J., 
12.10.59, 57 (42), 177.—Package-type instrumentation de- 
veloped by Phillips Petroleum Co has been tested for 14 
months and found to cost $2000 less than off-the-shelf equip- 
ment not designed specially for the job. Need for sampling 
has been eliminated, manual attention only needed monthly, 
and measurements of temperature, volume, B.S. & W., and 
gravity are made on the site. 

The sample cell capacitor, a length of pipe with a ‘ probe ” 
inside, must be carefully constructed and properly designed 
for use in particular crude oils. 

The overall accuracy of the monitor and averager is +0-05% 
B.S. & W. Diagrams show typical fixed vol and positive 
displacement meter LACT systems, piping arrangements, and 
transducer. G. A. C. 


112. Refinery instrumentation and control. G. L. Farrar 
et al. Oil Gas J., 5.10.59, 57 (41), 127.—A special report is 
given on instrumentation and control, and includes account of 
Sun Oil Co’s product control centre at Marcus Hook, where 
tests are carried out on process stream monitors and com- 
puters to improve quality of information on which plant 
operations are based, using a 60,000 bd combination unit. 

Use of an analyser to supply continuous accurate initial 
boiling and end points is described, and recently developed 
monitors, including instruments for determining visc, vapour 
pressure, bp, fl pt, colour, and sulphur are discussed. 

Gas chromatography as a process stream analyser deals 
efficiently with four refinery fractionating columns at the 
Baytown refinery of Humble Oil Refining Co, automatically 
analysing in sequence samples from the towers. 

The use of analogue computers is well suited for local 
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control, as in a single process or part of a process, and such a 
one is controlling a naphtha tower to capacity vapour rate at 
Baytown. 

The application of digital computers in closed-loop operation 
has been made, and should be possible for all except most 
complicated processes. G. A.C. 


113. Computer control for your pipeline. J.T. Manry. Oil 
Gas J., 5.10.59, 57 (41), 172.—Correct procedure may lie in 
planning steps to a given control level in phases, and gradually 
getting into remote control, testing telemetering, com- 
munications, and supervisory control equipment to gain ex- 
perience and set pace for more help from computers. 
Experience in using electronic computers will be useful in 


transition period before an all-out system computer control is 
installed. G. A. C. 


114. Instrumentation in the petroleum industry. Pt 2. 
Measurement and control of pressure, level, and flow. R. 
Postle. Petroleum, Lond., 1959, 22, 264.—The importance of 
precise regulation of pressure and rate of flow in refinery 
operations is discussed in this paper. Pneumatic transmission 
systems are available with a wide range of measuring elements 
of both spiral and bellows type designed to measure directly 
pressures from zero upwards. Differential converter units are 
discussed in the paper, with the aid of a diagrammatic sketch, 
and reference is also made to liq level measuring devices. 
M. F. M. 


PRODUCTS 


CHEMISTRY AND PHYSICS 


115. Ionization of n-paraffin molecules. N. D. Coggleshall. 
J. chem. Phys., 1959, 80, 595.—The paper shows that the mass- 
spectral patterns of n-paraffins as predicted by an extension 
of the Lennard-Jones and Hall theory of molecular orbitals 
does not agree with experiment. This theory is shown to 
predict that the most abundant ions are those of ca one-half 
the mol wt of the original paraffin. This does not agree with 
the experimental data. The agreement in the case of n-octane 
is considered fortuitous. G. D. F. 


ANALYSIS AND TESTING 


116. Attempt to classify crude oils by infra-red absorption. 
(In French.) 8S. N. Bhattacharya. Rev. Inst. frang. Pétrole, 
1959, 14, 321-7.—A Perkin Elmer D-21 ir spectrograph was 
employed, the cell being 0-2 mm thick. The sample was 
distilled to 300° C (liq temp) with a vapour temp of 230°- 
240°C to remove light fractions without cracking. The 
residue was treated with ethylacetate to precipitate asphalt- 
enes; excess solvent was removed before dissolving in 
petroleum ether and passage through adsorbent earth to fix 
the resins, while the oily constituents were eluted with 
petroleum ether. After removal of solvent the oily con- 
stituents were examined directly using 6-7 » and 13—15 p wave- 
lengths. The area of each band was found from the height and 
the width at mid-height; and the ratios for the two bands 
were calculated, and were indicated for the 14 samples 
examined to be characteristic of the type of crude. Some 
crudes showed supplementary bands at wavelengths other 
than 6-26 and 13-92 p. G. D. H. 


117. Analysis of acrylonitrile-methylvinylpyridine copolymers. 
C. Stafford, Jr and P. E. Toren. Analyt. Chem., 1959, 31, 
1687—9.—A procedure is described for the determination of the 
nitrile and pyridine content of these polymers, which are of 
interest as drilling mud additives. To determine acryl- 
onitrile, 0-2-0-4 g of the sample is hydrolysed by boiling with 
aq H,SO, (54% by wt). The hydrolysed sample is transferred 
to a Kjeldahl flask, NaOH is added, and the NH, is distilled off 
and titrated. Another sample is partly hydrolysed, H,SO, is 
added to make the H,SO, concen >80%, and the absorption is 
recorded from 300 to 230 mp. <A corrected absorption value is 
calculated and compared with a calibration curve prepared 
with standard soln of methylethyl pyridine. G. B. 


118. Analysis of petroleum products in the C,, to C.. range. 
Application of FIA separatory and low voltage mass spectro- 
metric techniques. G. L. Kearns, N. C. Maranowski, and 
G. F. Crable. Analyt. Chem., 1959, 81, 1646-51.—The sample 
is separated into saturated, aromatic, and olefinic fractions on 
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a silica gel column with isopropyl alcohol as eluent and a 
fluorescent indicator. The fractions are then analysed by 
mass spectrometry at between 5 and 70 v. The distribution 
of the aromatics and olefins, both by type and mol wt, can be 
determined and the degree of substitution of the aromatics 
calculated. Typical analyses are given for jet fuels, kerosine, 
diesel fuel, and fuel oil. G. B. 


GAS 


119. Modern methods for producing technically important 
gases from petroleum industry products. (In German.) H. 
Pichler. Erdél u. Kohle, 1958, 11, 515-21.—World energy 
requirements, which are increasing rapidly, are discussed. 
Production methods for technically important gases obtained 
from products of the petroleum industry or as by-products of 
petroleum processing and separable by known methods are 
described with numerous supporting charts and tables. In 
the U.S.A. ca 5 milliard ft® of H, are produced annually by cat 
reforming. This leads the oil industry to seek processes 
which use H,. Numerous new installations have arisen, e.g. 
for ammonia synthesis and hydrofining of oil fractions. Re- 
duction of iron ore with H, in the fluidized bed has aroused 
interest in countries which do not dispose of sufficient cheap 
coke. Recovery of town gas from petroleum industry pro- 
ducts has also found increasing interest in Germany during the 
past year. Necessity for introducing processes which were 
developed in this sphere fluctuates with rise and fall of market 
conditions. They will infiltrate whenever they offer advan- 
tages on economic and tech grounds, or within the frame of 
peak gas recovery. Gaseous olefins are used in an increasing 
measure for many most variable products, e.g. polyethylene. 
The vigorous growth of petrochemistry is illustrated. 28 
refs. R..T. 


120. Statistics on natural gas discoveries—1953. B. W. 
Blanpied. Bull. Amer. Ass. Petrol. Geol., 1959, 48, 2041-50. 
—The Cttee on Statistics of Exploratory Drilling, of the 
American Association of Petroleum, has attempted to analyse 
for the first time the U.S. natural gas reserves resulting from 
successful new-field wildcat completions, and to credit re- 
serves of resulting fields to their year of discovery. A similar 
analysis of oil reserves has been an important part of the 
annual report for many years. 

This report may be considered as a sequel to the first study 
and report of this kind which covered reserves resulting from 
discoveries made between 1943 and 1952, and the analysis 
emphasizes the great importance and expansion of gas reserves 
to U.S. industry. 3-12°% of the total of new-field wildcat 
wells during the period 1952-58 resulted in successful gas 
wells; this was 27-92% of the total of successful completions. 
A study of the gas reserves found during the years 1943-53 
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shows that 54-59°% of the so-called successful discoveries 
resulted in reserves that may be considered to be profitable. 


121. Atlantic Lectures of the University of Texas. Pt. 12. 
Natural gas, the slumbering giant. W. L. Bowser. Petrol. 
Engr, Oct 1959, 31 (11), B31.—The growth in the use of 
natural gas in the U.S.A. is compared with that of coal and oil. 
The advantages of natural gas and increased pipeline capacity 
have caused a large increase in its use. Factors affecting the 
cost of producing natural gas are given. The Federal Power 
Commission can now control the field price of gas. This has 
led to some confusion in the industry. The supply and de- 
mand picture is given graphically. 


122. Hydrocarbons in the gas industry. Anon. Petrol. 
Times, 23.10.59, 68, 662.—The Tenth Annual Report of the 
Gas Council for the year ended 31 March 1959 includes in- 
formation on the continuing experiment of importing liquefied 
natural gas, and efforts made to obtain town gas from other 
hydrocarbon sources. 

The first cargo of 2000 tons of liquefied methane was 
successfully discharged at Canvey Island in Feb 1959, and in 
all five trips had been completed and the vessel was running 
on a normal schedule. 

Hydrogenation of oil or coal at high pressure is to be carried 
out at Partington, ultimate capacity being 15 million cu ft/day. 

A second well is to be drilled at Cousland for natural gas to 
assist in proving extent of reserves; drilling is planned for 
Calow, Derbyshire. In general, search for natural gas has 
been disappointing. 

Gasification of oil with highly superheated steam at experi- 
mental plant at Stratford has taken place under a variety of 
conditions. Supplies of refinery gases continue to be taken to 
supplement coal gas. 

An intensive study of technical and economic aspects of a 
national grid in relation to new method of production and 
supplies of gas is being undertaken. G. A. C. 


123. The fuel cell. H. A. Liebhafsky and D. L. Douglas. 
Mech. Engng, N.Y., 1959, 81, 64-8.—The chemical thermo- 
dynamics of the fuel cell and the reactivity requirements are 
considered. Fuel cell efficiency and fuel costs are discussed 
and, on the basis of costs, fuel cells are divided into two 
classes—cells for special applications and cells for central 
station power. It is considered that the hydrogen—oxygen 
fuel cell, of which the Bacon cell is the most compact, is 
limited to special applications because of the high cost of 
hydrogen. For central station power the fuel will be a gas 
containing carbon epds, either producer gas or a mixture of 
hydrocarbon gas and water. The temp will be above 500° C 
to meet the reactivity requirement, the cathode should be 
made of silver, and the electrolyte will be a fused salt in which 
the current is carried by a carbonate ion. Recent progress on 
the carbonate cells has been rapid, and it is suggested that 
within five years it should be known whether it is wise to 
engage in the greatly expanded effort necessary to develop 
this cell for generating electricity on a large scale. 
A. D.S. 


ENGINE FUELS 


124. Method for calculating octane ratings of gasoline blends. 
G. E. Mapstone. Petrol. Engr, Aug 1959, 31 (9), C32.— 
Nomographs are presented for the calculation of motor 
method and research ON of gasoline blends. G. D. F. 


125. Fuel improvement. The purpose of additives in modern 
petrols for spark ignition engines. ©. G. Tresidder. Auto. 
Engr, 1959, 49, 296-8.—Many commercially available petrols 
now contain one or more additives in addition to TEL and 
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lead scavenging cpds. These additives are incorporated to 
reduce carburettor icing, deposit-surface ignition, spark plug 
misfiring, and rust and gum formation. Anti-icing additives 
are of two types—those designed to lower the fp of the mois. 
ture, e.g. alcohols, and those to prevent ice from adhering to 
fuel-wetted surfaces, e.g. surface-active agents. Additives to 
reduce deposit surface ignition are usually phosphorus and 
boron epds. Correct selection of the type of lub oil can also 
reduce this phenomenon. Phosphorus cpds are also used to 
reduce plug misfiring. Engine-formed gum can be dealt with 
by use of anti-oxidants and metal de-activators. Addition of 
specially selected low vise lub oils to the fuel can also check 
gum deposition. A. D. 8. 


LUBRICANTS 


126. The development, testing, and application of petroleum 
based launching lubricants. G.H. Clark and D. A. Davidson, 
J. Inst. Petrol., 1959, 45, 175-93.—The practical aspects of 
launching ships are briefly reviewed. The essential properties 
required of launching lubricants and the types of material in 
use are discussed. Methods of calculating trigger loads and 
coeff of static and sliding friction are presented, together with 
launching data obtained on two sister ships. 

Lab evaluation of load-carrying and adhesive properties of 
lubricants and their coeff of friction and their use in assisting 
in the choice of a suitable lubricant are discussed. Finally, 
the more practical aspects of estimating quantities, and of 
application and reclamation of launching lubricants, are con- 
sidered. A. D.S. 


SPECIAL HYDROCARBON PRODUCTS 


127. Luminous spots on electrodes in insulating oil. T. W. 
Dakin and D. Berg. Nature, Lond., 1959, 184, 120.—Since 
the earlier observations of luminous spots on electrodes in 
transformer oil, more refined techniques have been used to 
study this phenomenon. Results of this investigation, with 
brief details of method used, are presented. It is believed 
that this work assists in explaining the statistical effect of 
electrode area on breakdown and dependence of long-time ac 
electric strength on time of voltage application. Work also 
suggests origin of development of hydrogen in stressed oils, 
since electrons exciting fluorescence (requiring ca 3 eV) may 
also have or gain by acceleration sufficient energy to decom- 
pose the hydrocarbon oil mol (requiring ca 4 eV). A. D.S. 


MISCELLANEOUS PRODUCTS 


128. Automobile applications of silicones. A review of current 
usage of silicone fluids, resins, greases, and rubbers. Anon. 
Auto. Engr, 1959, 49, 247-9.—Use of silicone cpds has in- 
creased enormously during recent years. In the automotive 
industry their water-repellent properties are utilized in the 
treatment of upholstery and in polishes. Their low visc- 
temp characteristics and high resistance to shear render them 
attractive for damping purposes in mechanisms and as lubri- 
eants for pivot bearings of speedometers and tachometers. 
To deal with power absorption and noise of engine cooling 
fans, two types of fan using silicone fluids have been intro- 
duced in the U.S.A. They are used as anti-foam additives in 
petroleum lubricants and as mould release agents in the 
manufacture of tyres. Silicone greases are employed for 
insulating ignition leads, as non-freezing door-lock lubricants, 
and protectives against corrosion of battery terminals. Sili- 
cone rubbers at present find little use in cars, although they 
could have decided advantages as seals and as long-lasting 
insulation for electric cables. A. D.S8. 
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CORROSION 


129. Corrosion phenomena through sulphur compounds in 
steel and steel alloys. (In German.) E. Baerlecken, K. Lorenz, 
and G. Kalwa. Erdol u. Kohle, 1958, 11, 537-43.—The in- 
fluence of S and its epds on the corrosion of steel and its alloys 
is discussed. Under oxidizing conditions attack by S at high 
temp can be combated by small addn of elements which 
increase scaling resistance, e.g. Cr. Under reducing conditions 
higher quantities of alloying elements are necessary. In 


contrast to stress crack corrosion by H,S-containing con- 
densates all steels investigated showed a sensitivity practically 
independent of composition. The life period is influenced by 
the ht of the ext stresses, the pH of the electrolyte, and 
especially by the strength of the materials. Anodic protec- 
tion by cladding with a corrosion-resistant material or by 
aluminizing is considered. Numerous charts are presented. 
42 refs. R. T. 


ENGINES AND AUTOMOTIVE EQUIPMENT 


130. Combustion control. Reduction of knock intensity in 
spark ignition engines by the use of pre-combustion chambers. 
L. Gross-Gronomski. Auto. Engr, 1959, 49, 262—-7.—-Reduc- 
tion of knock intensity to allow use of increased C.R. with a 
standard fuel, or use of a low ON fuel on an existing engine 
without altering the C.R., is discussed. Improvements in 
this respect are achieved by using a pre-combustion chamber 
which communicates with the cyl via holes of special design 
drilled into the chamber wall. The paper deals with general 
considerations, a description of tests carried out with pre- 
combustion chambers, a survey of test results with a number 
of different designs, and an analysis of test results. It is 
concluded that providing attention is paid to the proper 
construction of the chamber for type of engine used and the 
correct choice of spark-advance angle, then a considerable 
reduction in knock intensity can be achieved. The effect of 


this type of chamber on engine output and efficiency is briefly 
discussed. A. DB. 


131. Gas sampling valve. Anon. Auto. Engr, 1959, 49, 
381.—To obtain data on chemical processes taking place in 
the cyl, some knowledge is required of proportions of reactants 
and products present at various times during the combustion 
cycle. Samples of combustion gases must be taken over 
extremely short intervals during a single cycle of operation, 
and the reaction must be frozen almost completely upon re- 
moval of gases from the combustion chamber. Additionally, 
the samples must be large enough for analysis, and the length 
of the sampling interval must be accurately known to permit 
correlation between gas composition and other measured 
quantities. Anew gas sampler, in which samples can be taken 
over intervals of 0-2 millisee or less, was developed to meet 
these requirements and is described in the paper. A. D.S. 


SAFETY PRECAUTIONS 


132. Breath of life for asphyxiated refinery employee. W. E. 
Doering. Petrol. Engr, Aug 1959, 31 (9), C17.—It is believed 
that the most effective technique for overcoming asphyxia is 
the administration of oxygen through a positive and negative 


pressure resuscitator. The first aid training, preparation of 
the patient, and the care and maintenance of the resuscitator 
are dealt with briefly. G. D. F. 


ECONOMICS AND MARKETING 


133. U.K. petroleum statistics 1958. Anon. Inst. Petrol. 
Rev., 1959, 18, 308-9.—Extracts from the petroleum section 
of the “1958 Statistical Digest’ are presented. In the 
Digest details of supplies are given over the last few years 
with, in many cases, figures of countries of origin and destina- 
tion. Statistics are presented of refinery throughput and 
output and of the consumption of products annually since 
1938 and in two-monthly periods for recent years, with a 
breakdown according to individual products. Crude oil 
production by British-Dutch companies is also detailed. In- 
formation is given on analysis of inland deliveries of gas/diesel 
and fuel oil by end-uses, the number of employees in petroleum 
and shale oil refining and in petroleum product distribution, 
and figures of capital expenditure on petroleum and shale oil 
refining. Crude oil dist capacity at refineries is tabulated. 
Further statistical tables are included on product imports, 
exports, and re-exports of crude and products by destination, 
product consumption in 1958 for Scotland and N Ireland, and 
stocks of liq fuel for burning by various manufacturing in- 
dustries, at two-monthly intervals. A. D.S. 


134. Complexity of refinery v. manpower. W.L. Nelson. Oil 
Gas J., 28.10.59, 57 (40), 96.—Tables show manpower re- 
quired, April 1958, for various types of refineries, average 
number of employees, and complexity of various types of 
refineries of the same capacity in the U.S.A. The number 
of productive workmen ranges from 99 to 545 men for 10,000 
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bd capacity, most of variations due to differences in com- 
plexity of refinery operations. G. A. C. 


135. Bolivia’s progress under its oil law. Anon. Petrol. 
Times, 23.10.59, 68, 668.—There is a deepening rut in Bolivia 
due to financial instability and labour unrest, thus foreign 
capital is not attracted. Oil production declined in 1957 by 
4% due to shortage of funds; half the crude output is exported 
to Argentina. 

The new petroleum code is outlined, its purposes being to 
attract foreign capital and to ensure the continued growth of 
the national interest in the country’s oil production by alloca- 
tion to YPBF of concession areas. 

Petroleum operations may be carried out by the State or 
by autonomous or mixed companies; an operator, if non- 
Bolivian, must establish a legal domicile in the country and 
maintain a representative there with full powers to act on 
his behalf. Disputes on technical matters to be resolved by 
arbitrators. Provisions aim at severing the foreign operator 
from all legal connexion with a non-Bolivian state; certain 
areas are excluded from all operators. 

Permits may be granted for reconnaissance, and a quarterly 
report must be rendered. 

Concessions are of four types, exploration and subsequent 
exploitation, immediate exploitation, refining, and trans- 
port. 

Obligations of a concession holder include drilling one or 
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more wells to a total depth of at least 5000 m for each 100,000 
hectares during the first seven years, and during next eight 
years thereafter to drill two or more wells to a total depth of 
at least 10,000 m for each 20,000 hectares concession. 


136. Looking ahead. On the threshold of our second century. 
H. E. Snow. J. Inst. Petrol., 1959, 45, 197—201.—In the last 
decade of the industry’s first century, free-world oil production 
increased at an average annual rate of 6%. The outstanding 
feature of this decade was the development in the Middle 
East. Looking ahead at the first decade of the second century, 
a continuation in expansion is forecast. Oil demand, esti- 
mated both on future requirements of energy in all forms and 
on the expected growth in major end users, should show an 
annual increase of 6-3°,. Economic considerations, such as 
the need for heavy capital expenditure and the existing 
arrangements between producing countries and the oil com- 
panies, are discussed. 

A brief mention of recent events, such as the increase in oil 
exported by Russia, the tanker tonnage position, and dis- 
covery of oil in Venezuela, concludes the paper. A. D. S&. 


137. The Hydrocarbons Convention at Piacenza. Anon. 
Petrol Times, 9.10.59, 68, 638.—Two further papers at the 
Sept 1959 convention dealt with long-distance transportation 
of natural gas and of liquefied natural gas. 

The former paper gave an account of what has occurred 
since the convention in 1956, included estimation of European 
gas reserves, and of gas available from elsewhere, together 
with estimated final costs at destination end. 

M. Lamy considered in the second paper the dominant 
factors regarding a methane tanker, including density of the 
liq methane and the fact that steel of hull loses its strength 
at temp of liqmethane. Thermal insulation also of great im- 
portance. Saharan natural gases will only be commercially 
exploitable in Europe if supplied by pipelines. G. A. C. 


138. Fifth World Petroleum Congress, New York, 1959. (In 
French.) Various. Rev. Inst. franc. Pétrole, 1959, 14, 1338— 
419.—Critical review, by IFP staff, of papers (listed) and 
discussion in each of the ten sections, indicating main trends 
and developments. V. B. 


139. Welding technique for X56 pipe. N. F. Blundell. 
Petrol. Engr, Oct 1959, 31 (11), D30.—Pipe of new specifica- 
tions (56,000 psi minimum yield, carbon approaching upper 
limits of weldability) was used in building a gas pipeline. 
Analysis was 27 points for carbon, and 0-97% manganese. 
Tests on welding and field welding practice are described. 
G. D. F. 


Liquids and Liquid Mixtures. J. S. Rowlinson. London: 
Butterworths Scientific Publications, 1959. Pp. ix + 
360. 75s. 


The title of this book suggests a very broad field, and a 
sub-title would have been helpful in indicating the true 
nature of its contents. In fact, it is concerned with the 
equilibrium properties of liquids, ¢.e. their thermodynamic 
behaviour, and not at all with transport properties such as 
viscosity. It consists of three sections of about equal 
length, the first dealing with pure liquids, the second with 
mixtures, while the third is an account of the theoretical 
treatment of liquids and mixtures in terms of intermolecular 
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The holder of a refining and/or transportation permit pays 
tax on profits in accordance with ordinary tax laws. 

Features of the final provisions of the code are in line with 
general modern tendency. G. A.C. 


140. Radar survey method for pipeline location. M. E. Fuller. 
Petrol. Engr, Oct 1959, 31 (11), D22.—A new instrument (the 
Tellurometer) has been designed to measure long distances 
with accuracy and speed. The instrument is described; 
basically, it depends on measuring the time taken for an ultra 
high frequency radio wave to travel from a transmitter to a 
reflector and back. Distances up to 40 miles can be measured 
in ca 30 minutes. Accuracy is high and not affected by fog, 
etc. Instrument is battery operated and portable. 

G. D. F. 


141. A report on the growth of oil in Africa. R. Buttin. 
Petrol. Engr, Oct 1959, 31 (11), B97.—In the last five years 
Africa has appeared among the big oil producers. Africa is 
second to the Middle East on the list of areas where prospect- 
ing produces the best results. A list of prospecting activity 
from 1950-1957 is given: the main work was carried on in 
the countries of the French Community, especially in the 
Sahara. Investments have reached 80 billion francs. A 
reserve of ca 400 million brl is expected by 1960 in the Sahara 
alone. Some details, geology, etc., of the Sahara fields are 
given. G. D. F. 


142. Air pollution in the petroleum industry. D. 8S. Fraser. 
Petroleum, Lond., 1959, 22, 344.—Prevention of air pollution 
by refineries is important: (1) to ensure good public relations, 
(2) to avoid waste of valuable products. Pollutants include 
sulphur epds, smoke and dust, vapours, and malodorous 
materials. Hydrocarbons and nitrogen oxides can lead to 
smog formation. Some of the research on smog is described. 
The part played by the products of combustion of petroleum 
fuels in smog formation is discussed. G.D. F. 


148. Applied hydrocarbon thermodynamics. Pt 10B. W. C. 
Edmister. Petrol. Refin., May 1959, 38 (5), 195.—This part 
is devoted to methods and charts for making compressor 
calculations. Charts giving isentropic exponents, n and n’, 
for vol and temp changes are presented for eight cases as well 
as for estimating k and n’ for natural gases. Compressor 
efficiencies for deviations from adiabatic and reversible con- 
ditions and for mechanical losses are defined and related to 
an irreversibility correction to the temp change exponent. 
Charts for calculating the temp change, volumetric efficiency, 
and theoretical work of reciprocating compressors are given 
and illustrated. The solution of a sample problem is also 
included in the paper. M. F. M. 


forces. The language of the book is, in the first two sections, 
classical thermodynamics, and, in the final section, statis- 
tical thermodynamics. 

The book as a whole is written from the standpoint of the 
physical chemist, the true physical chemist who blows his 
own glassware as well as solving his own equations. The 
experimental behaviour of many different systems is dis- 
cussed, more perhaps than are strictly necessary for the 
purpose of illustration. An index of these systems is pro- 
vided which, in conjunction with some several hundred 
references, may even prove useful as a source of data. In 
writing the book, the aim has been to choose those topics 
which are not to be found conveniently elsewhere. For 
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example, a rather full account of critical phenomena is 
given, but the subject of polymers is deliberately omitted. 
One further declared intention on the part of the author is 
to relate the properties of mixtures to the properties of the 
pure liquids. This approach is a characteristic of recent 
theories, and its conscious development here is most 
noticeable in the final chapter, where the theoretical treat- 
ment of mixtures parallels as closely as possible the pre- 
ceding chapter on pure liquids. 

Within its compass this is an interesting and well-written 
book by an author who obviously has a first-hand know- 
ledge of his subject. He knows by experienee which are 
the most fruitful of the current theoretical approaches. 
Throughout its pages the subject matter is put into per- 
spective by the introductory remarks to each fresh topic 
and critical appraisal at intermediate stages in the argu- 
ment. Physical chemists, theoretical chemists, and 
chemical engineers, whatever their own particular interest, 
will find here a clear and valuable summary of our present 
knowledge in this field. J.C. L. 


Rheology of Disperse Systems. Proceedings of a Conference 
organized by the British Society of Rheology and held 
at the University College of Swansea in September 
1957. Ed. C. C. Mill. London: Pergamon Press, 
1959. Pp. vii + 223. 60s. 


Progress is slow with the kinetic theory of liquids, and 
obviously a close packing of rigid spheres is not a good 
model of a liquid. It is a far cry from a highly idealized 
suspension assumed to contain uniform particles at infinite 
dilution to the disperse systems with which the manu- 
facturers of printing ink, of chocolate, or of surface coating 
materials are concerned. 

The meetings of the British Society of Rheology have 
contributed for many years now to a cross-fertilization 
between academic thought and technical progress in in- 
dustries where the art of handling complicated rheological 
systems has been developed by trial and error. It is 
therefore reasonable to expect that the present collection 
of eleven papers will also be regarded by many as a source 
of useful information. Four of the papers deal with the 
hydrodynamical aspects of dilute dispersions. Six of the 
remaining seven are concerned with concentrated sus- 
pensions. The final paper in this series makes a case for 
developing another method than the falling sphere method 
for measuring the viscosity of fluidized beds. 

The volume is well produced and contains numerous 
illustrations. R. S. 


Chemical Engineering Economics. Fourth Edition. Chaplin 
Tyler and C. H. Winter, Jr. New York, Toronto, 
London: McGraw-Hill, 1959. Pp. ix + 192. 54s. 6d. 


The new edition of ‘‘ Chemical Engineering Economics ” 
is a substantial rewrite of the third edition published in 
1948. A considerable amount of the original subject 
matter has disappeared, and the new text is shorter by 
some 130 pages. Many of the more technical aspects have 
been omitted, e.g. the chapters on plant location, plant 
design, economic balance, and heat and power, and because 
of this the new edition is less likely to appeal to the chemical 
engineer than the earlier edition. Chemical engineering 
students, desirous of studying the underlying principles of 
economic design and process operations, will find substan- 
tially more information of interest in ‘‘ Plant Design and 
Economies for Chemical Engineers,” by Max S. Peters (see 
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J. Inst. Petrol., 1958, 137A), also published in the McGraw- 
Hill chemical engineering series. This was published in 
1958, and it is supposed that the omissions from the Tyler and 
Winter fourth edition have been made to avoid duplication. 

The revised “‘ Chemical Engineering Economics ”’ is now 
principally concerned with the role economics plays in an 
industrial concern. The text covers a very wide field of 
industrial endeavour, including chapters on organization, 
marketing research, process development, research, market - 
ing, and management. The scope and objective of these 
diverse functions is clearly defined, and clear-cut methods 
for assessing their economic effectiveness are given. 

The authors present a well-written and critical point of 
view, but one more likely to appeal to a student of manage- 
ment than a young chemical engineer seeking guidance on 
how to cost the consequences of the inevitable alternatives 
confronting him. In this respect the title is misleading. 

This is not a book that can be recommended for purchase 
by the student or the practising chemical engineer for 
augmenting his stock of reference text-books. However, 
if interested in the economic consequence of all the various 
other units that go to make up an industrial concern, he 
would find it profitable and maybe stimulating to borrow 
the book from the library and read the last seven chapters. 


Natural Resources. Ed. Martin R. Huberty and Warren L. 


Flock. New York, Toronto, London: McGraw-Hill, 
1959. Pp. xviii + 556. 85s. 6d. 


This book arose out of a series of lectures given at the 
University of California in 1955 and brought up to date. 
It is intended for the general reader, although in certain 
fields it tends to get rather technical. As its title implies, 
the scope of the book is very wide, covering human resources, 
food, and other raw materials besides fuels. The extent of 
the problem of finding sufficient natural resources is em- 
phasized by a chapter on population growth and the related 
growth in demand for all resources which improving living 
standards imply, or, alternatively, the resources which must 
be used if the population problem in undeveloped countries 
is not to become explosive. The consideration of all 
natural resources is on a world-wide basis, although the 
emphasis is on the U.S.A. The authors look well ahead 
and are looking broadly at the extent to which resources 
can be developed to meet the demands which will be made 
for them in the very long run. The emphasis is therefore 
on the reserve position rather than the current usage of 
resources. The importance of having sufficient energy re- 
serves is stressed, and it is pointed out that at the present 
relative usage rates they will last longer than the non-fuel 
minerals, although as the latter become more inaccessible 
more energy will be used to extract them. Fossil fuels are 
covered in one chapter, and the treatment is necessarily 
cursory, but it gives a broad outline of the position. Statis- 
tics used are, however, a little out of date, and recent 
developments (on the transport of natural gas) and changes 
in thought (is a major oil deficit likely in this decade?) 
could have been included in a book published in 1959. 
Fossil fuels being used at increasing rates face exhaustion, 
but provide a breathing space in which to develop other 
energy sources. These are considered in detail—solar, 
wind, water, and nuclear power, and it is pointed out that 
the potential reserves are enormous, but much research is 
required in order to develop them. Two final chapters 
deal with general economic and political aspects of con- 
servation and lines of research. D. E. M. 
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144. Aims and methods of hydrodynamic studies of basins as 
applied in the search for oil. (In French.) J. P. Munier- 
Jolain. Rev. Inst. frang. Pétrole, 1959, 14, 839-47.—M. K. 
Hubbert’s analysis of hydrodynamic accumulation of oil and 
gas is briefly summarized, and attention is drawn to the 
possibility of movement through a cap rock when the pressure 
difference across it is suitable in relation to the height of the 
hydrocarbon mass. For a complex cap in the case of an anti- 
cline the finest part gives the ultimate seal, but for a strati- 
graphic trap the effective seal is the part with the coarsest 
pores in contact with the accumulation. 

In a basin the flow due to gravity may be complex and at 
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times centripetal, with loss through the cover because of the 
large areas of contact between high- and low-permeability 
beds. Osmosis and compaction may also affect flow of water. 
The hydrodynamics of basins can be studied via pressure 
measurements in wells, the topography, and the water courses. 
Indirect studies are possible by means of electrical models. 
Layers of electrical-conducting papers of suitable shapes and 
other characteristics are used to simulate the permeability and 
distribution of the various strata. Appropriate potentials are 
applied, and the equipotential lines are used to aid in localizing 
traps. G. D. H. 


145. Methods and procedures for investigations of Inoceramus. 

(In Polish.) F. Mitura. Prace Instytutu Naftowego, 1957, 

A52.—The Cretaceous invertebrate IJnoceramus has been 
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identified since 1814, and now 30C species of this and the 
Volviceramus family are known. They form an excellent 
guiding fossil to the Cretaceous period. They have been 
listed by Heinz, and although doubts have been voiced since, 
this classification is still used. They are capable of showing 
many modifications. Their great adaptability, the fact that 
often only fragments of their shells have been found, and 
shortage of well-preserved standard specimens have contri- 
buted to a misunderstanding and difficulties. The procedure 
for the systematic investigation of the shell by Heinz dating 
from 1928 is given, and various forms of shells are tabulated. 
Heine in 1929 and Fiege in 1930 have developed slightly 
different methods of classification. Another effort was made 
by Seitz in 1935, but essentially there are only two methods 
and approaches, namely, German and English. The latter 
was. propounded by Wood in 1912 and is considered vague. 
The essential points of the three German methods are com- 
pared and nomenclature revised. M. 8. 


146. New York—a real sleeper. R.W. Harding. Oil Gas J., 
5.10.59, 57 (41), 224.—The geology and oil prospects of S- 
Central New York state are outlined. This is the area where 
oil was first found in 1859, and it covers some 4760 sq miles; 
recent gas development in adjacent areas in Pennsylvania has 
encouraged the reassessment of this N end of the Appalachian 
basin, and there are reports of large leasing of acreage. It will 
probably prove to be a regional play designed to test the 
entire sedimentary section for reservoir rocks and _ strati- 
graphic traps. Details of the stratigraphy of the area are 
given; there are, for example, excellent reservoir prospects 
in the Cambrian Theresa and Potsdam sandstones. Fair 
conditions exist for wedgeouts to the N. A continuous surface 
geological mapping project has recently been started for the 
area, and the results will be generally available. In spite of 
active development in this area in the past, the density of old 
drilling is very low. A regional stratum contour map of the 
top of the pre-Cambrian is included. C.A. F. 


147. Exploration techniques on salt domes of the Gulf region 
ofthe U.S. M.T. Halbouty and G.C. Hardin, Jr. Oil Gas J., 
8.5.59, 57 (24), 134-7.—The rise of most salt stocks occurs 
largely as a series of pulsations, resulting in an interrelation of 
structure and sedimentation which is extremely complicated, 
and no two salt domes are the same. Thus, although geo- 
physics was originally the most important exploration method 
for salt domes, the best results can be obtained only by adding 
subsurface methods, including micropalzontology, to build 
up complete knowledge of the geological history of each dome. 
Recent studies have demonstrated that the amount of oil 
accumulated on a salt dome has a direct relation to amount 
and area of uplift in the surrounding sediments, which may 
be used to assess oil possibilities of undeveloped domes. 
J.C. M. T. 


148. Old dogs can learn new tricks. F.J. Gardner. Oil Gas 
J., 31.8.59, 57 (36), 109.—There are optimistic prospects for 
finding new supplies of gas in Pennsylvania, and recently the 
first deep producer has been completed in Armstrong County. 
This may prove to be in a very large field. Success in future 
development lies in deep drilling, at present most active along 
the Sabinesville and Chestnut Ridge anticline. 8000-ft wells 
have been drilled in this area in a search for Devonian Oriskany 
stratigraphical traps along the flanks of the structures. A 
possible 90-mile wide wedge trap in the Oriskany is anticipated 
between 7000 and 8000 ft on the SE flank of the Sabinesville 
anticline. C. A. F. 


149. Panhandle operators reap a second crop. F. J. Gardner. 
Oil Gas J., 7.9.59, 57 (37), 255.—A second major Permian gas 
reservoir has been found below the Sumner and Chase groups 
in the Kansas and Oklahoma Panhandle area. This is the 
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Wolfcamp Council Grove, and at least ten new fields in this 
pay have been found in recent months. These are in the area 
of the major Hugoton gas field, and it is hoped that the new 
pay will yield a second crop of natural gas in the area. Depths 
will be above 4000 ft. Cc. A. F; 


150. Southwest Enville—a development headache. Pt 1. 
C. C. Reeves, W. T. Probandt, and T. A. Cullinan. Oil Gas J., 
31.8.59, 57 (36), 110.—Until recently the prospect for struc- 
tural traps in S Oklahoma was considered poor, but the 
discovery of the SW Enville field in 1957 has shown that 
structural traps can occur in the area. The field is still under 
development, and the structure seems to be the buried plung- 
ing nose of the Criner Hills trend, which runs NW to link up 
with the Wichita Mountains. The structure is in pre- 
Pennsylvanian rocks, unconformably overlain by Pennsyl- 
vanian and Cretaceous. Pay is Ordovician Oil Creek sand, 
which in the discovery well yielded 58 brl of dist in 10 hr from 
ca 8800 ft. It consists of an upper 210-ft silty limestone 
member separated by 800 ft of shale from ca 80 ft of inter- 
bedded sandy limestone and calcareous sand. Main pay is at 
the base of the sand, and production is by solution gas drive. 
Oil gravity is 58-4°, and initial production tests are very 
variable. C. A. F. 


151. In the Niobrara oil may yield to special methods. E. A. 
MecAuslan. Oil Gas J., 14.9.59, 57 (38), 158.—Ca 235 fields 
produce from the Cretaceous Niobrara in Wyoming and 
Colorado, and pay is fractured shale. Production is limited 
by the fracture development, which varies stratigraphically. 
The stratigraphy of the formation is described in some detail, 
and correlations have shown that the Niobrara has a number 
of equivalents. It is thought that there are other pools in the 
fractured shale which are being overlooked. Problems in 
drilling for Niobrara oil are outlined; it is important to locate 
fracture zones, and these can be indicated by zones of lost 
circulation. Many of the fields have been found by cable 
tools in which the absence of mud prevents small fractures 
being sealed off. Areas of folding, including anticlines and 
synclines, probably contain fractures and should be seriously 
studied. C.A. F. 


152. Photogeology gives clues to New Mexico oil prospects. 
H. G. Brown and L. E. Bogart. Oil Gas J., 21.9.59, 57 (39), 
264.—The use of photogeology in mapping the Ocate area in 
Mora County, New Mexico, is described. The area is mainly 
covered with Quaternary basalt flows, extruded from several 
vents, which mask underlying structure and stratigraphy. 
Drainage and geomorphological patterns can, however, be 
detected on the basalt-covered areas, and these can be used 
for structural analysis. Patterns of faults and fractures can 
be detected also, together with the relative movements along 
the major faults. Applying the rules of epianticlinal faulting 
to the pattern enables an anticlinal structure to be postulated. 
Maps are included to show how a combination of criteria 
enables the structural pattern to be determined. Published 
field work confirms the data obtained from the photographs. 
C. A. F. 


153. Midwest’s newest oil province. R. Monahan and R. D. 
Rutledge. Oil Gas J., 14.9.59, 57 (38), 167.—Recent explora- 
tion in the SW Nebraska~NW Kansas Basin has been highly 
successful; eight wildcats have found five Pennsylvanian 
fields. The history of exploration in the area is outlined, 
together with the regional geology. All the beds produce 
from Pennsylvanian limestones with multi-zone pays in a 
limestone—-shale sequence. Most types of trap can be ex- 
pected, but the Lansing—Kansas City limestones, which are 
the pays in the recent finds, produce on anticlinal structures 
and partly on porosity pinchouts. Various methods of 
exploration are used, and as the formations and traps are 
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similar to those in adjacent, well-explored areas, older success- 
ful methods are being applied. The major fields have been 
found after seismic surveys, but gravity and magnetic surveys 
would be useful, as most structures are probably associated 
with basement uplifts. Subsurface geology and wildcatting 
are valuable methods. Drilling is fairly shallow, with max 
depth to top of pre-Cambrian of ca 5500 ft. Costs range from 
approx $18,000 to $25,000. C. A. F. 


154. Wind River comes of age. J.C. McCaslin. Oil Gas J., 
19.10.59, 57 (43), 171.—There is active exploration in the 
Wind River Basin in Wyoming, where there is development 
in the vicinity of older finds on the N flank at Lost Cabin, West 
Lysite, and Badwater; and new finds in remote areas at 
Waltman Unit, Cooper Reservoir, and N Lysite. Pays are in 
the Tertiary and Cretaceous. The basin, which is relatively 
small compared to the other Rocky Mountain basins, has 
produced well for many years, but geological conditions are 
complex. Recent development has been in areas bordered 
by sharp anticlines associated with over-thrusts and volcanics. 
Beds range from Middle Cambrian to Eocene, and the area has 
been sparsely drilled. c. 


155. Where is Turkey’s oil potential? ©. Erentoz and Z. 
Ternek. Oil Gas J., 21.9.59, 57 (39), 270.—Oil possibilities in 
Turkey are reviewed, based on recent geological surveys. 
Since 1954 exploration has been carried out by Turkish and 
foreign companies, and the most promising areas are SE 
Anatolia, the Antalya—Iskenderun area, the Adana—Mersin— 
Mut district, and Thrace. Favourable structures and oil seeps 
from various horizons are found in each of these areas. In 
SE Anatolia there are several petroliferous horizons with 
favourable source beds. Sediments reach up to 6000-7000 m, 
and oil may be expected in Devonian to Miocene rocks. Seeps 
have been found in limestones in the Antalya—Iskenderun 
Basin, and oil has been found in Helvetian rocks whilst drilling 
at Arsuz, Iskenderun. In the Adana district there are 
Tertiary beds with favourable source and reservoir rocks, and 
suitable structural and stratigraphic traps. Thrace also con- 
tains favourable Tertiary rocks, and oil and bitumen have 
been found in Miocene beds; there are E-—W anticlines. 
Other less promising areas are listed. C. A. F. 


156. “ Big oil” found in Libya. Anon. World Petrol., Oct 
1959, 39 (11), 58.—Oil has been found in substantial quantities 
at Zelten, ca 100 miles 8S of the Mediterranean coast in Libya. 
Tentative preliminary reserve estimates are 10 billion brl, with 
an aerial extent of 150,000-—200,000 acres, or at least 50,000 
brl/acre. This is comparable with the world’s largest field at 
Ghawar in Saudi Arabia. As a result, substantial investment 
is planned for the area, and transport costs should be low com- 
pared to the Algerian finds, which are ca 600 miles from the 
coast. The pay is also less deep. Production comes from a 
200-ft section of Paleocene limestone topped at ca 5500 ft. 
The discovery well flowed on test 17,500 bd of 37° oil and the 
first step-out, 15,000 bd. An estimate of the total probable 
reserves of the basin is 50 billion bri. C. A. F. 


157. Results of reconnaissance work on the Hassi er Rmel gas 
field. (In French.) C. Delclaud and A. Martel. Rev. Inst. 
frang. Pétrole, 1959, 14, 457-65.—Hassi er Rmel was dis- 
covered in 1956. Beds of Cretaceous, Jurassic, and Triassic 
age are involved, production of gas being from Triassic sand- 
stones beneath saliferous beds. The Trias is unconformable 
on Cambro-Ordovician at depths of over 2000 m. Seismic 
refraction work indicated a basement high running N-S, with 
the W flank the steeper flank. In the N near Tr. 1 a fault is 
indicated. 

The reservoir rocks are fine to medium in grain, poorly 
sorted, felspathic sandstones with argillaceous, anhydrite, and 
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doiumitic cement. The lowest zone is absent in part of the 
crestal area, and the group wedges out to the SW. Porosity 
ranges 5-22%, and permeability ranges from a few mD to 
several darcys. Interstitial water is 15—25°,; the transition 
zone is several m thick. The gas is 82-99% CH,, 8-7% C, Hg, 
3-69% C3Hg, 1-7% C,yH,9, with some higher hydrocarbons. Its 
dew point is 273-5 kg/em*. Gas in place is of the order of 
2 x 10!* m%, 70%, being in the top unit, and 15°, in each of the 
lower sands. 40°, gas recovery by expansion is visualized 
for an initial pipeline pressure of 80 kg/em?, and annual pro- 
duction of 0-75°% of reserves in place. 

Structure and isopachyte maps are given. G. DB. H. 
158. Oil problems in Portuguese Timor. (In French.) R. 
Gageonnet, M. Lemoine, and D. Trumphy. Rev. Inst, frang. 
Pétrole, 1959, 14, 466—73.—Evidences of oil have long been 
known in Timor, and from time to time investigations have 
been carried out, the last being by the Institut Frangais du 
Pétrole at the request of the Portuguese Government. 

Beds of Permian, Triassic, Jurassic, and Tertiary age are 
known, with breaks possibly in the Trias, between Jurassic 
and Eocene, and between Eocene and Miocene. A_ thick 
(over 6000 m) geosynclinal shale—sand series with some pelagic 
limestones is indicated for the Permian and Mesozoic. Over- 
thrusting of Miocene age is revealed, and the overlying 
Viqueque series has been folded into simple structures. The 
intensity of folding is a function of the lithology. 

The Viqueque oil indications are in the region of Suzi and 
near the Trias—Jurassic complex. Most of the gas and oil 
shows are in this complex, the bulk being associated with the 
Upper Trias limestones (Pualaca region, the Aimaro and 
Atsabe anticlines). No shows have been found in the Permian. 

Fissures might make the Permian quartzitic sandstones 
serve as reservoirs. 

The Viqueque has excellent reservoir rocks, but the cover 
is poor. The Trias limestones are fractured, and there may 
be dolomitic horizons. They have good cover. The Aliam- 
bata well had shows in these limestones. 

In the S of the island there may be satisfactory structures 
at depth. These may be located by geophysics. In some 
places the Quaternary cover may overlie suitable structures 
in the Viqueque. G. D. H. 


159. Oil prospects in India. A. M. N. Ghosh. Oil Gas J., 
7.9.59, 57 (37), 263.—The regional geology of India is outlined, 
and a map is presented showing the distribution of the sedi- 
mentary basins. The known established fields are confined 
to Assam at the NE and SW extensions of the Naga Hills and 
in the Brahmaputra Valley. One of these is the Digboi field, 
which is a thrusted narrow, asymmetrical fold with production 
from Tertiary sands. Although gas seeps are known from a 
number of areas, no proved oil seep has been found outside 
Assam, but in W India oil has been found in a well at Cambay, 
ca 300 miles 8 of Bombay, where a few Tertiary oil sands have 
been discovered at ca 6500 ft. Regional geophysical explora- 
tion has been carried out in the area. Other gas areas include 
Cutch, adjoining Cambay, Rajasthan in NW India, E Punjab, 
the Ganga Valley, and the Bengal Basin. Some 400,000 sq 
miles of sedimentary basins should be explored, and offshore 
regions such as the Gulf of Cambay are suitable also. 
C. A. F. 


160. Attempts at correlation by means of cuttings, using 
simplified palynological techniques, in the Tertiary of M.B.2 
amd M.C.2 (Meaux region, Seine-et-Marne). (In French.) 
B. de Jekhowsky and C. P. Varma. Rev. Inst. frang. Pétrole, 
1959, 14, 827-38.—Wells M.B.2 and M.C.2 are 28 km apart. 
Cuttings were collected every 4m. Normally 20 g of powder 
less than 1 mm dia was used. The separation exceeding 100 4 
in size showed no interesting micro-fossils, but over 60 forms 
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(spores, pollens, some hystrichospheres, and rare peridinians) 
were noted in the fines. A dozen-large morphological groups 
were distinguished by statistical methods. Counts were 
usually between 50 and 150. 

Diagrams show the relative frequencies of the groups in the 
two wells. Tables give correlations by points and by bands, 
and the correlations are in good agreement with the local 
stratigraphy. G. D. H. 


161. Ostracods of the Lias of the Paris Basin. (In French.) 
V. Apostolescu. Rev. Inst. frang. Pétrole, 1959, 14, 795-826.— 
The samples were obtained from the 8S part of the Paris Basin, 
in the departments of Indre, Cher, Nievre, Yonne, and Cote 
dOr. The stratigraphic horizons were the Hettangian, 
Sinemurian, Lotharingian, Pliensbachian, Domerian, Toar- 
cian, and Aalenian. Characteristic ostracod associations were 
noted for the various ammonite zones. There were two 
distinct groups of species, one covering Sinemurian to Dome- 
rian, and another appearing in the Toarcian. 

39 species are described from the suborders Cladocopa, 
Platycopa, and Podocopa. The forms are illustrated and 
their ranges shown. G. BD. 


162. In Southern Italy three basins need explorer’s scouting. 
Pt1. E.Beneo. Oil Gas J., 12.10.59, 57 (42), 246.—A recent 
systematic survey of 8 Italy is nearing completion, and within 
the area there are three general sectors: the lateral Apennines 
and Gargano—Murge sectors, characterized by Trias to 
Miocene calcareous dolomitic rocks, and a central sector form- 
ing a tectonic sink involving Upper Miocene and Pliocene 
flysch rocks. In the Apennine sector there are numerous 
intersecting systems of normal and inverse faults; folding is 
rare. In the Gargano—Murge area there is an important step- 
fault system. The central sector, which contains soft sedi- 
ments, has been studied in detail and its age established. It 
consists of a series of turbidity current deposits, but the source 


163. Geological structure of Lubaczéw. (In Polish.) Z. 
Obuchowicz, A. Tokarski, and 8. Wdowiarz. Nafta (Krakow) 
1958, 14, 89-97.—Gas has been found at Lubaezéw as the 
result of a search programme covering the whole of Carpathian 
Foothills. This concentrated on Lubaczéw since 1956 by use 
of seismic method. Due to frequent faulting throughout the 
area, strata are difficult to identify. The paper gives a 
detailed geological picture of this area. The gas is found in 
sub-Miocene. Theoretical and practical developments which 
led to the discovery of this field, the history of this discovery, 
and its future possibilities are given. Gas is being drawn from 
several wells often separated by faults, and therefore appearing 
at different levels in these wells. The composition of the gas 
is as follows: CH, = 91-58 vol °,; C,H, = 0-71 vol %: 
= 0-49 vol %; = 0-41 vol %; C, pus = 0°31 
vol °4; O, = 0-2 vol °,,; N, = 6-3 vol °4. Average density = 
78lg/cum(STP). This suggests that there is a layer of crude 
under the gas, probably in Jurassic. To reach it in favourable 
spots may, due to faulting. require drilling to no greater depths 
than has been reached so far. M. 8. 


164. Influence of tectonic activity on the relief of the carboni- 
ferous surface in Upper Silesia coal basin. (In Polish.) 
T. Kucinski and F. Mitura. Prace Instytutu Naftowego, 1958, 
A55.—The area, once a part of Germany, has never been well 
described. After tracing the various charts done before and 
during the war, the authors continue by giving results of 
recent seismic investigations. The discontinuities found 
show that though a great part in the formation of the carboni- 
ferous layer was played by erosion, the effects of tectonic 
changes show in the numerous faults. A geological map of 
the area is enclosed. M.S. 


ABSTRACTS 


GEOPHYSICS AND GEOCHEMICAL 
PROSPECTING 


165. Seismic cross-sections are quickly plotted. Anon. (il 
Gas J., 31.8.59, 57 (36), 119.—A cross-section plotting instru- 
ment for use in seismic interpretations is briefly described. 
It is used in computations connected with migrating dips in 
time, and performs automatically the task of constructing the 
two ares to which the tangent is drawn to represent the 
migrated dip. Details of its construction and use are given. 
C. A. F. 


166. Radoil’s approach to porosity trend mapping. W. M. 
Barret. Oil Gas J., 24.8.59, 57 (35), 120.—In parts of E Texas 
and NW Louisiana oil and gas accumulations are related to 
porosity trends in the Lower Cretaceous Sligo Pettet section. 
These trends are unrelated to structure and have hitherto 
been found by random drilling, but it is claimed that it is 
possible to detect porosity trends by a geophysical method 
which makes use of radio waves that indicate the electrical 
contrast which exists between different formations and 
between oil and salt water. Measurements are carried out 
along profiles, using a fixed transmitter and movable receiver. 
A smooth profile indicates the absence of oil at the depth and 
location explored, but anomalous profiles can be interpreted 
to define the margins and depths of accumulations. An 
example of the use of the method is given, and it is claimed 
that subsequent drilling in the area investigated has shown 
that anomalies are mainly in good agreement with the 
boundary of the oil-producing areas. C..A. F. 


167. Geoacoustic spectrum. ©. H. Thurber. Oil Gas J., 
12.10.59, 57 (42), 228.—Earth velocities can be measured by 
earthquake seismology, seismic prospecting, and acoustic 
logging. Each uses similar velocity ranges but different 
frequencies and wavelengths, and it is shown that there is a 
wide difference between the frequencies and wavelengths of 
seismic and acoustic logging methods which may be related to 
problems in the time correlation of well geophone surveys and 
acoustic logs. A chart is presented which shows the geo- 
acoustic spectrum (i.e. the velocity range to be expected in the 
sedimentary group of rocks). This can be used for mixed 
rocks (e.g. shaly sandstones), using a ‘* mixture line ” which 
can be determined from data from drill cuttings. A series of 
charts is also included for computing porosity from velocity 
data; these show linear time and linear velocity porosity 
plots. A dual recording system is recommended, using a 
combination single and dual receiver layout, so that the single 
receiver correlation quality is improved and misleading signal 
attenuation can be detected by single-receiver monitoring. 
C..&. 


168. How vehicles extend our reach in geophysics. A. Spil- 
haus. Proc. Amer. Petrol. Inst., 1958, 38 (5), 14—-17.— 
Geophysics in its broadest sense—the study of our earthly 
environment—depends upon vehicles to extend the reach and 
senses of man. Early exploration of the earth’s surface was 
carried out by ships and land vehicles. Then from balloons, 
aircraft, and underwater devices, man began to observe what 
was above and below the surface. Now rockets add an 
almost unlimited extension in the third dimension, away from 
the surface of the earth. Ever newer experiments will probe 
deeper and deeper into the seas and the earth’s interior to 
increase the understanding of our planet and the influences 
from space upon it. (Author’s abstract.) 


DRILLING 
169. Laboratory study of rock breakage by rotary drilling. 


W.H. Somerton. J. Petrol. Tech., May 1959, 11 (5), AIMME 
Tech. Paper No. 8061, 92—7.—Two-cone 1-25-dia bits were 
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used to drill vertically upwards with air circulation at con- 
trolled weights and rotation speeds into shale, sandstone, and 
concrete. Power input was measured and the size distribu- 
tion of the cuttings was determined. Bit tooth wear had a 
pronounced effect on drilling penetration rates; chips become 
finer and more energy is needed as wear increases, chipping 
probably being replaced by grinding. Ultimate compressive 
strength is not an adequate measure of rock drillability. 
Rock breakage is probably a complex phenomenon, and the 
principles of comminution are not generally applicable to rock 
breakage by rotary drilling, which is less efficient than other 
methods of rock breakage. G. D. H. 


170. Mechanization of loading and unloading of machines and 
drilling equipment in oilfield conditions. (In Polish.) R. 
Wolwowiez. Prace Instytutu Naftowego, 1957, A54.—All the 
jobs included in oilfield work fall into the divisions of prepara- 
tory, drilling, and, finally, dismantling work. If their time 
(in months) is ¢,_3, then total depth drilled, M/=, = W, an 
‘operational index.’ ¢, depends on the state of the ground 
where drilling is contemplated and on kind of rig available, 
e.g. for transportable rigs it is fairly short. In all cases 
loading and unloading is of great importance. Analysing 
the factors affecting these, the author includes roads, weights 
and lengths of items, and aux equipment available. Dimen- 
sions of all the components of various makes are given for 
comparison and are followed by analysis of transport equip- 
ment available and of various cranes and jigs. This com- 
prehensive survey includes 20 drawings. M. 8. 


171. New perforating method developed. Anon. Oil Gas J., 
15.6.59, 57 (25), 68-70.—A technique tentatively named 
Hydra-Perf perforates casing and cement using a jet of 
abrasive-charged fluid. Oil or water may be used, usual 
requirements being 25-30 brl fluid and few lb sand/gal, with 
differential pressure of 2000-3000 psi. Up to eight perfora- 
tions can be cut simultaneously. Surface equipment is 
conventional sand-frac pump with 600 hp or more and a 
blender for sand—fluid. Advantages claimed are control of 
perforation dimensions, no shattering of cement, and testing, 
acidizing, or fracturing can follow without need to pull and 
re-run tubing. J.C. M. T. 


172. What the Russians have new in drilling. Anon. Oil 
Gas J., 14.9.59, 57 (38), 116-20.—Wear of rock-bit bearings 
has been cut by transmitting load through a guide collar to 
the back of each cone, by-passing the bearings. <A differential 
bit using a similar principle gives speed reduction and torque 
increase. Improved equipment for directional drilling in- 
corporating new designs of turbo-drill enables three holes to 
be drilled simultaneously with one rig. Deep and directional 
wells are drilled by electro-drills of synchronous three-phase 
design and incorporating a deviation deflection and azimuth 
measuring device indicating at the surface. A  wire-line 
electro-drill permits drilling at 500-600 m/month. For hard 
rock drilling a continuously controlled explosion method, 
involving charges pumped down drill pipe, and a mechanical 
vibration method have been developed, and similar result is 
achieved with a bit employing electric discharges at bottom of 
hole. The various devices and techniques are illustrated. 


J.C. M. T. 


173. Now rig engines are cooled by ebullition. E. McGhee. 
Oil Gas J., 14.9.59, 57 (38), 103-5.—A drilling company has 
converted two rigs to permit engine cooling to take place by 
boiling, using a closed system pressurized to 3 psi, in which 
the steam is condensed and re-used. Performance has been 
equally good in summer and winter. Longer life for engine 
parts is anticipated. €. 


174. What’s the score on neutron logging? A. H. Youmans 
and C. W. Zimmerman. Oil Gas J., 8.5.59, 57 (24), 139-41.— 
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Improvements in neutron logging in the last four years have 
been made in both apparatus and techniques. Improve- 
ments to apparatus include better quality and variety of 
neutron sources, absolute density control, variety of improved 
radiation detectors, introduction of small dia tools for 
through-tubing use, and ruggedness. New techniques in- 
clude flowing-neutron logs, multi-spaced logging, and chlorine 
detection. Intensive development of particle accelerator 
neutron sources is taking place, especially a type involving the 
deuterium-tritium reaction giving 14-3 mev neutrons. Not 
yet in the commercial stage, this type promises detection of 
oxygen in rocks. Since majority of solid rocks and porous 
rocks saturated with water have oxygen contents close to 
50°, oil saturation produces significantly lower conen, and 
tests have shown that the new type log is sufficiently sensitive 
for measurement of oil saturation. 4. ©. 


175. Active-fields drilling report. P. B. Bike. Oil Gas J., 
12.10.59, 57 (42), 133.—Data relating to current average well 
costs, normal rig-time distribution, casing programme, and in 
some cases core analyses and other information are given for 
a selection of 104 districts in the U.S.A. (including Alaska) and 
Canada. M. F. 


176. Aluminium withstands corrosive effects of Maracaibo’s 
warm, oxygen-rich waters. R. 8S. Dalrymple. Oil Gas J., 
14.9.59, 57 (38), 84-7.— Following eight-year tests, aluminium 
has been used for jacketing offshore drilling structures in the 
corrosive waters of Lake Maracaibo. Precautions are taken 
to avoid electrical contact between the aluminium jackets 
and load-bearing steel members. Two years’ experience shows 
superiority over unprotected steel. With aluminium, corro- 
sion is minor down to ca 30 ft and insignificant below this 
depth. J.C. MT, 


177. How to plan successful overseas drilling contracts. 
T. J. Vrins. Internat. Oilman, 1959, 18, 329-30.—The ratio 
in which payment is divided between basic rate and incentive 
rates, the nature and the apportionment of risks, insurance, 
and the factors governing decisions are briefly discussed. 

G. B. 


178. The status and future of electrical reservoir evaluations 
using welllogs. R.E.Jones. Prod. Mon., Oct 1959, 23 (12). 
24-5.—Electrie well logs, when interpreted in conjunction 
with other data by a logging specialist with local experience, 
give valuable information and will eventually be accepted as 
essential. The answers to a questionnaire in the Rocky 
Mountain area indicated lack of faith in log evaluation. 


G. B. 


179. Theory and practice of hydraulic ram (“‘taran”). (In 
Polish.) J. Ostaszewski. Prace Instytutu Naftowego, 1959, 
A60.—The drilling tool described here fractures the formation 
drilled by means of “‘ water shock.” Its principle is that 
when a pipe outlet is suddenly blocked, pressure inside the 
pipe rises rapidly. Claim for this invention is made on behalf 
of Wolski, who in 1900 found constructional difficulties. His 
diagrams are given. Now drilling mud is used in place of 
water and the newly redesigned ‘“ taran”’ operates on a 
slightly different principle. Article gives Wolski’s theory, 
which analyses the variables and the changes of: (1) kinetic 
energy of water into pressure; (2) this into kinetic energy of 
the ram-head; (3) impact energy on rock accompanied by loss 
of kinetic energy; (4) return of the head; (5) recompression 
of water and its expulsion from the bit. Due to use of mud, 
these results are subject to correction. Theoretical con- 
siderations are also upset by the fact that since the head is 
constrained by a heavy spring, its movement is shortened and 
correction must be applied for that. Pressure rises rapidly 
when flow of water down the drill pipe is suddenly stopped by 
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a valve closing. This valve is a part of the moving section 
kept in a raised position by another spring. The pressure of 
water depresses the valve and pushes the head like a piston 
down against theformation. Leniecki operated this equipment 
in 1903, and on his description was based work commenced in 
1953. By now several drillings have been done with the 
redesigned tool, and they have reached the depth of 130 m and 
speed of 60-120 m/hr in a soft unconsolidated formation. 
In hard formation progress is very small. Article discusses 
the geometry of parts and the relative motion of them and the 
fluid. Ejection of spent mud involved difficulties, and so did 
the need for supplying mud to a considerable depth in a pipe 
subjected to sudden variations of pressure. On the whole, 
moving parts were quickly eroded. The ram has to be 
rotated at 6-10 rev/min and at 700 strokes/min there is 
time for most strokes to hit the bottom of the hole. Pressures 
involved are of the order of 40-60 atm at the top and, say, 
20-40 at the bottom, whilst flow equalizer, found to be 
necessary, has to withstand up to 180 atm pressure. Once 
dimensional difficulties have been overcome, the “ taran ” 
will work well at all depths. Diagram of the new design is 
given, as are several theoretical curves dealing with fluid flow 
in the drill. M.S 


180. Oil-base mud passed test in deep, hot hole. J. P. 
Mac el *hern and A. Seaman. Oil Gas J., 7.9.59, 57 (37), 
201- fluid was used from 20,120 to 24,002 ft (total 
Gacant ina well i in Elk City field, Oklahoma, after lime-based 
mud proved unsuitable through high temp gelation. Temp 
was ca 360° F. No trouble was experienced with the oil-base 
mud, which consisted of air-blown asphalt, refined oil, pep- 
tizing and emulsifying agents, and barite. Mud logging using 
hot wire, ir analyser, and gas chromatograph was successful, 
and two cores between 23,952 and 24,002 ft were cut with 83°, 
and 100°, recovery. J.C. M. T. 


181. How to get the most out of your surface mud system. 
E. McGhee. Oil Gas J., 12.10.59, 57 (42), 107-22.—A review 
of the best practice concerning pits and tanks, mud screens, 
desanders, agitators and mixers, centrifugal concentrators, 
degassers, mud instruments, centrifugal pumps, and storing 
and handling facilities. J.C. M. T. 


182. Extreme-pressure lubes in drilling muds. W. C. Brown- 
ing. Oil Gas J., 21.9.59, 57 (39), 213—18.—Field results based 
on over 60 tests of water-base EP lubricants in drilling muds 
are presented. No detrimental effects on mud _ properties 
were found, and the additive reduced torque, borehole friction, 
improved bit-bearing life, reduced wear in pumps, and forms 
rust-resistant coating on metal surfaces. Various aspects of 
theory of boundary lubrication are discussed. Considerations 
concerning embrittlement eliminated EP lubricants of 
sulphide, phosphide, or chloride type, and the product finally 
developed is one which forms an oxide film. J.C. M. T. 


183. Causes of drilling mud leaks and methods of preventing 
them. (In Polish.) 8S. Gierlaszynska and J. Gumutezynski. 
Prace Instytutu Naftowego, 1959, A61.—Leaks can occur in 
large-grained sands, porous sandstones, cracked formations, 
and those with water-soluble veins. Furthermore, in- 
appropriate choice of mud may cause leaking. Identification 
of trouble assists in its prevention. Low gravity and high 
vise fluids, with correct surface-acting agents, will be useful, 
as will those forming structurally strong deposits. Other 
advisable features are swelling, blocking, and cementing mix- 
tures. Change of base from water to oil has been found 
useful. When 

K - Capacity of formation (cu m/hr) 

’ Difference between static and dynamic formation 

pressure (head in m water) 
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is very large (15-25 or over) circulation must be eo 
This helps to block passages in rock. M.S 


184. Use of hydrocyclones in recovering barytes from drilling 
fluids. (In Dutch.) I. Havenaar. Ingenieur, ’s Grav., 
23.10.59, 71 (43), Ch 83.—Practical experiments were per. 
formed using hydrocyclones to separate barytes from clay in 
spent drilling fluids. The efficiency of barytes recovery in a 
hydrocyclone was found to be dependent on the inflow 
pressure, the dilution ratio, and the size of the apex opening. 
The optimum value of each of these factors was determined 
graphically. The optimum inflow pressure for a 3-inch 
cyclone appears to be around 45-55 psig, and the optimum 
dilution ratio is 5 vol of water to 1 vol of mud, with a corre- 
sponding cyclone apex dia of 0-59 inch. The max barytes 
recovery appeared to be 65% D. C. E. de W. 


PRODUCTION 


185. Applications of miscible phase displacement processes. 
P. L. Moses, C. E. Thomas, and E. H. Koepf. Prod. Mon., 
Oct 1959, 28 (12), 14-21.—Secondary recovery of oil by the 
high pressure gas injection, enriched or condensing gas drive, 
and miscible slug techniques is reviewed. The theory, 
advantages, and limitations of each method are discussed. 
Miscible displacement gives high recovery of the oil in place. 
The pressure at which miscibility can be achieved, if at all, 
can be determined from the phase diagrams of the oil and the 
displacing fluid. Data on actual applications of each method 
are presented. 34 refs. G. B. 


186. Consumption of electrical energy in pumping oil wells. 
(In Polish.) J. Nawrocki and W. Machnik. Prace Instytutu 
Naftowego, 1957, A5l.—When operating several wells from 
one electric motor one must make allowance for transmission 
loss, which depends on the relative positions of the wells and 
the motor, and for irregularity of loading, as well as for loss 
due to the more usually encountered causes. This work in- 
volves a specific investigation into the working of one oilfield 
where one well was operated for short intervals with an in- 
dividual pump, and a set of eight was operated from another 
motor. In the first case efficiency reached 34-3% and in the 
other it was 8-5°,. Neither of them is economical, but with ac- 
curate planning efficiency of 70% should be possible. M. 8. 


187. A fire-flooding experiment in the Bradford—Alleghany 
area. G. W. Holbrook, Jr, T. E. Hungerford, and M. R. 
Rankin. Prod. Mon., Oct 1959, 28 (12), 26-8.—This field 
has been water flooded but still contains 30-35% residual oil 
saturation. Lab tests indicated that this oil could be re- 
covered by fire drive, but an attempt to ignite the oil elec- 
trically failed. The failure is considered inconclusive. 


G. B. 


188. Conservation and well spacing. W.H. Bowie. J. Petrol. 
Tech., May 1959, 11 (5), 11-12.—Fundamental guiding prin- 
ciples on well spacing are that the ultimate recovery from a 
reservoir is practically independent of the number of wells, 
provided that they are properly located with respect to 
structure and the producing mechanism; the number should 
be the minimum to allow proper control of the recovery 
mechanism and reservoir energy, to give an optimum econo- 
mic reservoir rate of production without individual well rates 
exceeding their max efficient value, and to give adequate 
geological and engineering data for proper planning of 
development and production. Exploratory and development 
programmes should be initiated on as wide a spacing as may 
conceivably be suitable in an area. 

Small tract problems should be tackled to avoid unnecessary 
wells. 
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A W Texas Ellenburger field was originally developed on 
160-acre spacing, and after six wells had been drilled the first 
was shut in and its BHP was found to follow its neighbours. 
Evidence was revealed that drainage of an area of 500 acres 
was possible, G. D. H. 
189. Pressure inversion and material balance calculations. 
H. N. Mead. J. Petrol. Tech., May 1959, 11 (5), 65-7.—Gas 
release may ultimately give a gas saturation at which rise 
through the oil occurs giving pressure inversion, and in 
reservoirs with a large oil column and high vertical perme- 
ability the effects could invalidate analyser studies which do 
not allow for pressure inversion. The rise causes an increase 
in pressure at any point in the reservoir. Material balance 
calculations equate change in pressure against volume with- 
drawal, and hence the above effect is equivalent to a pseudo- 
influx. Approx pseudo-influx is given by 

a 
where P, is the average pressure at the point in the oil column 
where the gas is assumed to have been evolved, and P,, is 
the average gas cap pressure during the period, with V, the 
vol in reservoir brl of the gas evolved. From a knowledge 
of the size and configuration of the reservoir, the fluid con- 
tacts, PVT analysis, and pressure-production history an 
approx determination of pseudo-influx is possible. When 
material balance studies suggest increasing water entry, yet 
none appears in bottom wells, this effect may exist if the oil 
column is tall. G. D. H. 


190. Handling high pressure cycling projects at Northwest 
Branch, Louisiana. H. Owens, E. Kirk, and T. W. Brinkley. 
J. Petrol. Tech., May 1959, 11 (5), 31-4.—The Nodosaria 
Blanpiedi No. 1 condensate reservoir is fault bounded, with a 
limited aquifer, and 11,100 ft deep. The original reservoir 
pressure was 7723 psia, the value being 6930 psia at unitiza- 
tion. The dew point was 7065 psia. The original gas was 
45-344 x 10° cu ft, and at unitization the remaining gas was 
42-418 x 10° cu ft. 1,215,262 brl of 2100 psi separator con- 
densate had been obtained at the end of Jan 1959 from the 
unit operations, and 15,050 x 10° cu ft of gas had been 
injected at 6500-6700 psi. Ultimate recovery of 45-6% of 
the 2100 psi separator condensate is predicted, for 66°, of the 
effluent vol in place at the start of the operation. 

Rod packing failures have been a source of trouble on the 
high-stage compressor cyl. It took two years to solve this 
problem. Compressors are adjacent to the injection well. 
After several acid treatments the Unit 1 injection well took 
12 x 10° eu ft/day. G. D. H. 


191. Pilot propane project completed in West Texas reef. 
W.C. Sturdivant. J. Petrol. Tech., May 1959, 11 (5), 27-30.— 
The Millican field produced light oil from a Strawn reef lime- 
stone at 6000 ft. Porosity was estimated at 6-6%, perme- 
ability 10 mD, and water saturation 20°. The original 
pressure of 2540 psig was associated with a formation vol 
factor of 1-65 and 1300 cu ft of gas/brl. Gas was reinjected 
at an early date. The pilot project was applied at the N end, 
there being an injection well with four offsetting observation 
wells. In Sept 1956 14,000 brl of an 80% propane-20% 
butane mixture was injected in 20 days, followed by gas, wells 
being controlled to try to isolate the area of interest. Pres- 
sures were maintained above 1200 psi thought necessary to 
maintain miscibility of the gas and slug. Voidage was con- 
trolled to secure propane breakthrough at all wells at the 
same time. Immediately after injecting the slug producing 
GOR fell. The fall ended in Feb 1957. Ca 65% of the 
injected propane had been produced by Sept 1958. 

At the start gas saturation may have been 25-30%. 
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There may have been too little propane to maintain miscibility 
or unfavourable permeability distribution which led to pre- 
mature gas breakthrough. At least 100,000 brl of stock-tank 
oil was displaced by the slug. G. D. H. 


192. Heat conduction in underground combustion. H. R. 
Bailey and B. K. Larkin. J. Petrol. Tech., May 1959, 11 (5), 
AIMME Tech. Paper No. 8065, 74A (Summary).—Analytical 
soln were obtained for heat conduction from a moving source 
for linear and radial systems. Allowance was made for 
vertical losses to enclosing rocks, and for prior heating by 
fixed heaters. The integrals could be evaluated graphically 
or numerically. When there are vertical losses the temp of 
the front decreases with time. 

If the combustion front is supported by air injected into 
one well at a constant rate the position of the front is approx 
ry? = 2Ut;, where ¢; is injection time and U is a constant 
proportional to injection rate. D. H. 


193. Sonic logging. M. P. Tixier, R. P. Alger, and C. A. Doh. 
J. Petrol. Tech., May 1959, 11 (5), AIMME Tech. Paper No. 
8063, 106-14.—The two-receiver sonic device produces logs 
which are independent of hole size and mud _ properties. 
Interval velocities and integrated travel time can be recorded. 
Bed definition is good, and the logs can be used for correlation, 
anhydrite and coal beds showing up well in some cases. In 
some recent shales there is evidence of alteration near the 
hole due to the mud. 

Porosity values can be obtained from the log data in hard 
and in unconsolidated formations. The compaction of sands 
is related to that of the adjacent shales, and the shale 
velocities may be used in computing porosities in uncon- 
solidated rocks. 

Skipped cycles due to attenuation of the signal may reveal 
vugular zones or zones with horizontal fissures. In uncon- 
solidated rocks differentiation between oil-, water-, and gas- 
bearing zones may be possible. The sonic log data are also of 
value in geophysical work. G. D. H. 


194. Effect of capillary pressure and gravity on two-phase 
fluid flow in a porous medium. F. J. Fayers and J. W. 
Sheldon. J. Petrol. Tech., June 1959, 11 (6), AIMME Tech. 
Paper No. 8068, 70A (Summary).—The introduction of a 
capillary term removes the triple-valued saturation distribu- 
tions obtained by Buckley and Leverett in considering break- 
through and flowing fluid ratios. Two forms of capillary 
displacement equation are defined, one giving no triple value 
even for the non-capillary problem, the other giving either 
non-capillary triple-valued soln or profiles with steep frontal 
behaviour. 

A variety of capillary and gravity problems have been 
investigated by the second equation on an IBM-704 computer. 
Capillary effects and gravity are found to be important in 
modifying saturation profiles when the displacement rates are 
not too high. G. D. i. 


195. Microscopic observations of solution gas-drive behaviour. 
A. Chatenever, M. K. Indra, and J. R. Kyte. J. Petrol. Tech., 
June 1959, 11 (6), 13-15.—Thin glass-bead packs, and thin 
sections of sandstone and limestone were examined at different 
magnifications, using butane-saturated mineral oil at atmo- 
spheric pressure and producing at sub-atmospheric pressures. 
Supersaturation occurred, but was variable and not precisely 
reproducible. High rates of draw-down gave more super- 
saturation; connate water or sharp-edged grains reduced 
supersaturation; fine grains seemed to give a higher degree of 
supersaturation. There were never many nucleation points. 
If gas reaches a high permeability sector it shows a preference 
for it. 

The number of nucleation points may be important in 
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determining solution gas-drive recoveries. The gas structures 
are basically long and narrow and grow in dendritic forms. 
G. D. H. 


196. Observations relating to the wettability of porous rock. 
E. Amott. J. Petrol. Tech., June 1959, 11 (6), AIMME Tech. 
Paper No. 8069, 73 (Summary).—A modified imbibition test 
was used: (1) spontaneous displacement of water by kerosine 
from the test core containing water and residual kerosine; 
(2) forced displacement of water by kerosine by centrifuging; 
(3) spontaneous displacement of kerosine by water; (4) forced 
displacement of kerosine by water. Ratios of the spontaneous 
displacement vol to the total displacement vol were the 
wettability indices. Preferentially water-wet cores had 
positive displacement by water ratios and zero displacement 
by oil ratios. With strong preference for water the former 
ratio approaches unity. Cores neutral in wettability give 
zero values for both displacement ratios. 

Most fresh California cores tested were slightly preferentially 
water-wet. Exposure of oil-containing water-wet cores re- 
duced water-wettability; slightly water-wet cores suffered 
little change on drying. Contact with filtrates from oil-base 
muds decreased water-wettability. 


197. Transient heat conduction during radial movement of a 
cylindrical heat source—applications to the thermal recovery 
process. H.J. Ramey. J. Petrol. Tech., May 1959, 11 (5), 
AIMME Tech. Paper No. 8064, 75 (Summary).—A general 
solution has been obtained for heat conduction for radial 
movement of a cyl heat source in a homogeneous medium of 
infinite extent. Finite and infinite vertical dimensions of the 
source are considered. Numerical solutions have been 
obtained for a source moving at constant velocity (increased 
gas injection during combustion) and movement inversely 
proportional to radial distance (constant gas injection rate). 
Sensible heat carried by the injected gas needs to be 
considered. G. D. H. 


198. Critical study of a petroleum engineering computing 
operation. D.G.McCarty and J.R. Welsh. J. Petrol. Tech., 
May 1959, 11 (5), 19-23.—During the past few years there 
have been major developments in the use of automatic com- 
puters for important technical work. On the basis of ex- 
perience with a computing organization employed on engineer- 
ing analysis on a service basis on petroleum engineering work, 
an attempt has been made to assess their value. Training 
was organized to give engineers acquaintance with the use and 
capabilities of computers. 

Some work can be undertaken which was impossible without 
the use of computers. The work amplification factor (com- 
puter output relative to hand methods) has risen from ca one 
in 1952 to 18-5 in 1958. The cost reduction factor has also 
improved, and the same is true for the normally unavailable 
work and the new developed work. 

An engineering-type computer installation is most effective 
when there is a high degree of teamwork between the research 
organization developing new methods of analysis and pro- 
viding basic technical know-how, the computing group per- 
sonnel, and the operating engineering group which is the 
source of the computational work. G. D. H. 


199. Effect of gas-oil ratio on the behaviour of fractured lime- 
stone reservoirs. J.Jones-Parra and R.S8. Reytor. J. Petrol. 
Tech., May 1959, 11 (5), 68-70.—Some limestones have coarse 
porosity in which gravity segregation occurs, and fine porosity 
in which evolved gas tends to remain disseminated. A 
secondary gas cap will tend to form in the coarse porosity, 
and in order to produce at reasonably low gas/oil ratios gas 
shut-offs are made to isolate the up-dip gas in fractures 
(coarse porosity). This isolates much oil in the fine porosity 
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and reduces the oil producing rate. The high pressure in the 
coarse porosity prevents production from the fine into the 
coarse porosity. Thus a relatively small amount of oil in the 
coarse porosity would be produced very efficiently at the 
expense of oil in the fine porosity. 

Analysis indicates that to recover the max amount of oil 
it is necessary to remove large amounts of gas by producing 
at high GOR. This allows oil to drain from the fine porosity, 
with a slow drop in the gas/oil contact and higher producing 
rates from the oil leg. Equations are presented based on this 
model with two types of porosity. G. D. BH. 


200. Pressure measurements by the Maihak procedure in gas 
reservoir Engelbostel and investigations of the valve trans- 
mitter. (In German.) 1. Pressure measurements in Engel- 
bostel gas reservoir. H. Just and E. Dickmann. Erdél u. 
Kohle, 1958, 11, 606-8. 2. Investigation of Maihak measuring 
boxes for electrical influences. W. Lindrum and K-G, 
Wagener. 1958, 11, 608-11.—Pt 1. In measuring gas 
pressures in underground gas reservoirs of Ruhrgas AG 
research station Engelbostel with Maihak measured val 
transmitters, pressure surges were observed which were not 
caused by actual pressure changes in the gas reservoir itself. 
Such pressure surges were especially frequent after thunder- 
storms, so that an electrical influence of the pressure measure- 
ment was presumed. Pt 2. Investigations in the lab of the 
Schering Inst of the Tech High School on the Maihak trans- 
mitters have shown that pressure impulses displace. the 
readings to higher or lower pressures. The pressure sensi- 
tivity is maintained. The apparent pressure change is deter- 
mined by the change of the magnetic field in the transmitter. 
Thunderstorms or other electrical phenomena, e.g. electric 
welding, can drive current impulses through the trans- 
mitter, which are large enough to cause the observed current 
surges. By screening off the measuring transmission on 
laying—especially the measuring transmission in earth cables 
—pressure leaps caused by thunderstorms or other elec in- 
fluences are practically cut out, if attention be paid to earthing 
the measuring circuit in one place only. Pressure measure- 
ment with the Maihak transmitters is possible under these 
conditions even in underground reservoirs. R. T. 


201. Displacement mechanism in petroleum deposits. Re- 
marks on Kern’s and Welge’s calculations. (In German.) 
I. J. Singh. Erdél u. Kohle, 1958, 11, 605-6.—Calculation 
procedures of Kern and Welge for the displacement mechanism 
are summarized in one analytical unit. Kern’s method for 
estimating saturation degree at the displacement front is used 
and so changed that gravity effects in inclined deposits are 
included. Average sand saturation with displacement liq is 
determined by the analytically formulated Welge method. 
In this way the amount of displacement liq up to break- 
through, the ratio displacement liq/oil in the flow process, and 
the development of a field under the effect of the displacement 
mechanism before and after the breakthrough can be described 
in advance. From Buckley and Leverett’s formula for satura- 
tion in a linear flowing system an equation is obtained by 
simple integration for the case that saturation does not change 
with position. 


202. Deposit investigation in petroleum recovery service. (In 
German.) W. Ruhl. Erdél u. Kohle, 1958, 11, 600—-4.— 
An exhaustive study of natural phenomena and evolution of 
laws based on intensive practical research is presented. For 
this research knowledge of a wide range of subjects is required 
in both lab and field work. Oil reservoir research is directed 
to increasing the physical recovery degree. According to 
current knowledge of reserves, 1°, recovery degree corre- 
sponds to | milliard tons of additional world oil. Production 
rate of oil and gas must be adjusted to suit reservoir con- 
ditions. Max industrial economy must be the aim of all 
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reservoirs. Factors such as time, capitalization, oil price, 
working costs, ete., are of decisive importance in project 
judging. They can cause a temporary or final relinquishment 
on the physically attainable oil recovery degree. It is 
essential for practical operation to state how the present 
reservoir behaves and how the newly developed petroleum 
field will or may appear above ground. Actual planning, 
maintenance, and control of an oilfield is determined from 
conditions underground. It is essential to accumulate and 
evaluate all relevant data beforehand—phenomena in the 
capillary sphere, vise relationship oil/water, ete.—for know- 
ledge of the reservoir, thereby the most rational physical— 
tech-econ production procedure can be applied. Use of a 
secondary procedure following a primary one cannot lead to 
the same result, and should be limited, therefore, to the case 
where former failure can be compensated at least in part. 
R. T. 


203. Corrosion checked in West Texas by inhibitor squeeze. 
R. L. Smith. Oz! Gas J., 19.10.59, 57 (43), 114.—An initial 
evaluation is attempted of the effectiveness of the * inhibitor 
squeeze ’’ method of corrosion protection in producing wells 
from the results so far available in W Texas. Several testing 
methods were used. The effective length of the first squeeze 
treatment is usually less than subsequent treatments. In the 
few cases where decreased productivity have been reported 
after treatment, they have been attributed to an emulsion 
block formed near the well bore, usually temporary. In a 
few cases production appeared to be stimulated, probably due 
to interfacial tension effect of inhibitor on reservoir fluids. 


204. Graphical methods to determine when radioactive water 
tracers reach well: what tracer concentrations to use. G. E. 
Vaughn, Jr, and J. W. Watkins. Oil Gas J., 7.9.59, 57 (37), 
189.—A method is described for determining the conen of 
radioactive tracers required to ensure detection, and the 
expected arrival times, at the receiving wells in a field tracer 
test. It is based on assumed homogeneous reservoir con- 
ditions for a five-spot pattern, and losses of tracer other than 
by dilution are ignored. Necessary graphs and formule are 
given. Deviation from the predicted results may yield useful 
data on reservoir heterogeneity. J.C. M. T. 


205. Free piston removes accumulated liquid from gas wells. I. 
C. M. Beeson and D. G. Knox. Oil Gas J., 19.10.59, 57 (43), 
138.—Gas production from many wells is improved by the 
automatic removal of even very small quantities of water or 
condensate. An effective way to do this is by means of a 
free piston fitting inside the tubing. Provided with suitable 
valves, including a time-controlled valve at well-head, piston 
can be made to cycle up and down tubing at any desired rate, 
removing accumulated liq. Gas may be produced via tubing 
or casing annulus. Different forms of plunger are described 
and design calculations are explained. J.C. M. T. 


206. New approach to hydraulic pumping. W. B. Bleakley. 
Oil Gas J., 19.10.59, 57 (43), 114-16.—A hydraulic cyl at the 
surface contains a piston connected to the polished rod. A 
small pump powers the unit on the downstroke, the return 
stroke being made under the influence of pressure from a 
balance tank connected with the underside of the piston. 
This system is arranged to give a rapid upstroke independent 
of rate of pumping and a slower downstroke, making for high 
bottom-hole efficiency with low power consumption. Also, 
synchronous vibration in the polished rod is stated to be 
impossible. All the unit apart from the hydraulic cyl is 
skid-mounted. J.C. M. T. 


207. Sun’s modern flow station now dots Lake Maracaibo. 
Anon. Oil Gas J., 19.10.59, 57 (43), 102-3.—A_ 100,000-bd 
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flow station operating automatically has been installed 
offshore in Lake Maracaibo. The station collects oil from 
N Block 1 wells and pumps it to Punta de Palmas via an 
18-inch line. Equipment is arranged on three decks, with 
separators above, 266-hp pumping equipment below, and aux 
equipment, booster pumps, and meter runs on lowest. Oil 
from separators is pumped into bottomless caisson acting as 
water separator sunk 80 ft into lake, and from there fed to 
pumps. Various data are recorded on coded tape for re- 
production ashore. Main control is 1} miles away. 


208. Pepping up tired producers. N. Lamont. Oi Gas J.., 
21,9.59, 57 (39), 210—-12.—Method is described for calculating 
“drainage factor and ‘“‘ completion factor”? from pressure 
build-up data in order to assess susceptibility of a well to 
stimulation methods. The use of the method resides in its 
ability to distinguish between cases where poor production is 
due to reduced reservoir pressure (for which stimulation 
methods are inapplicable) from those in which it is due to 
formation damage (where stimulation may succeed). 
J.C. M. T. 


209. Prediction of injection rate and production history for 
multi-fluid five-spot floods. M. Prats et al. J. Petrol. Tech., 
May 1959, 11 (5), AIMME Tech. Paper No. 8062, 98-105.—A 
theoretical approach to the production behaviour of a water 
flooded reservoir with a wide range in permeability has been 
made by considering the reservoir to consist of several isolated 
layers, each with a uniform but different permeability. This 
model was used as a basis for comparing predicted and actual 
production for a field in the Illinois basin. 

The basie analysis is for the injectivity history of a five-spot 
pattern, and the results agreed well with values measured on a 
potentiometric analogue. The rate of injection, and the rate 
and kind of production, can be predicted for a uniform five- 
spot. The calculations take ca three days per case for a 
trained computer, but they are readily adaptable to low- and 
medium-speed electronic computers. G. D. B. 


210. Preparation of water for flooding. A. Kwaciszewska and 
Z. Szadaj. Prace Instytutu Naftowego, 1958, A58.—Irrespec- 
tive of its source, flooding water contains mechanical im- 
purities. Emulsified crude and salts are also detrimental. 
Preparation of water consists of the following steps: demulsi- 
fication, aeration, filtration, decarbonation (removal of 
CO,~), sterilization, and general improvement of crude- 
washing properties. Work was done on water from Turas- 
zowka field and after all the above listed processes have been 
done and its surface tension lowered to ca 2-75 dynes/sq em 
with 0-3°, nekaline, crude production rose by 50°). All 
other additives and processes are listed. M.S. 


211. Sand carriers for hydraulic fracturing of oil-bearing sand- 
stones. (In Polish.) J. Pohl and A. Kwaciszewska. Prace 
Instytutu Naftowego, 1957, A50.—The method was devised in 
1949 by Clark in the U.S.A. At the Polish Inst of Petroleum 
it has been investigated both theoretically and in the lab by 
B. Fleszar. After disrupting formation with one fluid, 
another, carrying particles of sand, is pumped into the forma- 
tion afterwards. It was in the field of the carrier that two 
fluids have been developed: ‘* RBM ”—crude/bunker/soap 
(naphthenic), and “* RM ’’—crude/domestic soap, water being 
added in each case. After failing to emulsify successfully 
two crudes with calcium naphthenate, the authors turned to 
spindle oil, machine oil, bunker fuel, and ‘* Harklowa ” crude. 
As their emulsifier they used naphthenic soap from Glinik 
refinery comprising 20—-25°, soaps, 5°, oil, and remainder 
being water. Starting with pure basic ingredients, many 
mixtures were successively tested for sp gr, dynamic visc, 
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and rate of fall of sand. The results are tabulated. Con- 
clusions drawn from each set of results are that: (1) addition 
of soap lowers the rate of fall of sand; (2) crude—bunker 
mixtures cause difficulty when sand is added to them, so that 
water has to be included. In consequence, the mixture 
26-7%, bunker, 62-39, crude, 8-0% water, and 3-0% soap has 
been adopted for a field test. After the carrier has been 
pumped in, its vise was “ broken” with HCl from ca 500- 
1500 cP to less than 100 cP. The original mixture of crude 
and bunker (in the ratio of 7:3) had vise of 71-6 cP/20° C. 
It has been established that addition of more crude to the 
carrier will lower its vise, but if this new mixture is allowed 
to stand some oil will separate and the top layer will have 
slightly different visc than added crude. Various crudes were 
tried as sole bases for compounding carrier fluids and 
although better results were obtained with asphaltic than with 
paraffinic crudes, the amount of soap needed was thought to 
be excessive. A suitable procedure having been established 
for the fracturing process (crude-naphthenic acid—crude— 
earrier—naphthenic acid—crude) field tests were carried out 
with fourfold increase in production resulting from them. 
M. S. 


OILFIELD DEVELOPMENT 
212. World oil demand to exceed 20 million bri daily in 1959. 


Anon. World Petrol., Sept 1959, 30 (10), 50.—World oil 
demand in 1959 is expected to increase by 6-9% to 20,477,100 
bd, compared to a growth of 5-1% in 1958. This has been 
aided by business recovery in the U.S.A., but the max increase 
will be in Europe, averaging 10-89%. Outstanding increases 
are: W Germany 17-:9%, U.K. 14%, and Italy 12-2%. 
Communist domestic demand is expected to be 11-6% more 
than in 1958. A table gives estimated world consumption of 
petroleum products by areas and countries for 1958 and 1959. 
C. A. ¥. 


213. World’s wildcats reviewed. Anon. World Petrol., Sept 
1959, 30 (10), 47.—World-wide wildcat drilling is briefly 
outlined by areas and countries. Outside the U.S.A. ex- 
ploratory drilling is increasing in spite of production surplus, 
and in the U.S.A. there has recently been an improvement due 
partly to import restrictions. Because of the surplus it is 
unlikely that there will be a price increase in crude for 10-15 
years. Some of the most significant recent drilling has been 
in Libya, where there have been finds giving an estimated 
50 billion brl of reserves. Political developments in Argentina 
have encouraged exploration, and there are major drilling 
developments. Among other areas where drilling is being 
intensified is the Middle East, where there is offshore develop- 
ment. There has been a revival of interest in Australia, and 
several wells are being drilled in various parts of the con- 
tinent. An important feature of development in Europe is 
the granting of new concessions in Spain, and several small 
lucrative fields have recently been found in France. 
C. A. F. 


214. Pennsylvania’s deep potential. Anon. Oil Gas J., 
5.10.59, 57 (41), 236.—Over 60 wells have been drilled into 
Middle Devonian or older rocks in Pennsylvania during 1959. 
Gas has been found in many of these, and two out of eight 
wildeats found gas fields. This activity is centred in the 
Boone Mountain—Rockton field area, where there are two 
producing trends which may link up to the N. Pays are 
Middle Devonian Oriskany sandstones and Onondaga chert. 
Other activity in the area is outlined and maps show drilling 
developments. C. A. F. 


215. Moss, magnolias, and oil. P. Bike. Oil Gas J., 5.10.59, 
57 (41), 223.—Although the success ratio for oil discovery in 
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Mississippi is less than the average for the U.S.A., there have 
been periodic bursts of activity, as at present. The search ig 
encouraged by relatively soft rocks, few mud problems, 
fairly low costs, and multi-pays. There is a trend to deeper 
drilling with Lower Cretaceous and Jurassic targets; several 
salt domes warrant further exploration. Recent develop. 
ments in the state include 16 new fields and important step- 


outs; finds have been made in Wilcox—Eocene sands, the 
Upper and Lower Cretaceous, and Jurassic. C. AF. 
216. Green River’s ascent in gas circles. Anon. Oil Gas J., 


12.10.59, 57 (42), 248.—There has been intensive wildcat 
activity in the Green River Basin in SW Wyoming, U.S.A., in 
recent years, stimulated by gas strikes in several areas, 
221 wells have been completed in the basin since 1957, and 
most of the gas development has been along the La Barge 
platform; a recent well has had an open flow of 18 MMefd. 
The area is a major gas reserve for the Rocky Mountain region 
and is one of the least explored basins in the U.S.A. There 
are three units, the Red Desert, Washakie, and Green River. 
As much of the area is state-owned, most prospects are 
unitized, ranging in size from 1500 to 135,000 acres. 

C. A. F. 


217. Explorers look north to the Arctic. Anon. Oil Gas J., 
5.10.59, 57 (41), 230.—Geological work has been carried out 
recently on Cornwallis Island within the Arctic circle N of 
Winnipeg, Canada, and there are plans for drilling a wildcat. 
Coal seams up to 5 ft thick have been found on the island, and 
there has been an intensive demand for exploration permits. 
A well is also being planned for another area in the NW 
Territories near the Mackenzie River. Gas has recently been 
reported from N Yukon, where 1 Chance at Eagle Plains 
flowed 10 MMcefd of gas and light gravity oil; this is the most 
N producer in Canada. C. A. F. 


218. Six years of exploration in the Sahara. A. Charon. 
World Petrol., Sept 1959, 30 (10), 42.—Several companies 
have obtained concessions in the Sahara since 1953, and a 
number of oil and gas fields have been found and are under 
development. Working conditions are very difficult, with no 
economic life in the area and almost no communications. 
Problems of development under these conditions are described, 
and the geology of the concessions is outlined in relation to the 
work of the Cie des Pétroles d’Algérie (CPA), which operates 
in an area where the marine Palzozoic rocks, which contain 
the favourable source and reservoir rocks, are unconformably 
overlain by younger rocks. Geophysical surveys are therefore 
essential in exploration, and gravity and seismic surveys have 
been made. Weight-dropping techniques have been success- 
ful where conventional seismic methods have been unsatis- 
factory. Over 40 wells have been drilled. C. A. F. 


219. Oil in Australasia. Anon. Oil Gas J., 31.8.59, 57 (36), 
114.—Recent discoveries and developments in the countries 
of Australasia are briefly outlined. Some areas, such as 
W Pakistan and the Philippines, have good prospects, whereas 
others are discouraging. The countries noted are Afghanistan, 
E and W Pakistan, Thailand, India, Burma, Laos, Cambodia, 
Philippines, Formosa, Japan, Sumatra, Borneo, New Guinea, 
Australia, and New Zealand. It is claimed that none of these 
areas have been sufficiently explored to warrant their abandon- 
ment as prospective territories, and it is expected that 
exploratory drilling will increase. C. A. F. 


220. Story of Wietze oilfield. (In German.) F. Hoffmann. 
Erdél u. Kohle, 1958, 11, 596-600.—Petroleum recovery in 
Wietze celebrated its Jubilee in 1958. Small yields—100 bd, 
in the early stages—did not deter prospectors. The black 
gold or Satan’s pitch was sold outside the Wietze area for 
lubrication and medicinal purposes. Drilling was primitive, 
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mostly manual, and was confined to tar pits. In 1880 one 
American and one English firm commenced drilling. The 
Americans abandoned the project as not being big business 
after finding oil at 100 m. The English company was un- 
successful. A German firm succeeded in finding oil near 
Wallmann’s tar pit. Three years later the first gusher— 
production 200 bd—in Wietze was brought in. In this 
machine drilling was introduced. Various companies became 
operative, and on 11 July 1899 a further gusher—100 bd— 
was discovered. In 1900 well 97 produced the first light oil 
at 292 m. This find started the great oil boom in Wietze, 
and production rose from 2500 tons in 1899 to 27,000 tons in 
1900. Total yield in 42 years (1858-1900) from Wietze field 
was 43,000 tons of oil and Heidedorf changed to an industrial 
state. In 1903 a railway provided improved transport. In 
1905 already 32 companies were operative, many failed, 
others sought amalgamations. Drilling technique develop- 
ment contributed to activity. Practically all percussion 
drilling systems were tried, and drilling transition from dry to 
mud circulation was accomplished gradually. In 1954 
secondary recovery by air injection or flooding was intro- 
duced. Geological conditions have not been clarified, 
although ca 2000 wells have been drilled. Ill refs. R. T. 


221. Chronicle of the first drilling on Wietze tar pits. (In 
German.) H. K. Blumenberg. Erdél u. Kohie, 1958, 11, 
594-6.—Following inquiries instituted by the Minister for 
Home Affairs, oil seepages (tar pits) were reported near Wietze 
village. A programme arranged by Prof Hunaiis began in 


1857 with drilling at Ulzen and ended in June 1864 with the 
thirteenth well in Didersee. Well 5 should furnish informa- 
tion on the origin of Wietze petroleum, presumed to be a 
decomp product of underground lignite. Maps show oil 
seepages to SW of Wietze. Drilling at Ulzen continued 
intermittently with primitive equipment to a depth of 122 ft, 
with delays due to temporary shortage of casing, hard 
obstacles, and financing by the Ministry. Both Hunaiis and 
Inspector Halse stated irrefutably that oil flow increased with 
drilling depth. The former termed the dark viscous oil 
petroleum, the latter tar. Hunaiis, in his description of the 
drilling operations, affirmed the presence of loose sand up to 
12 ft, and diluvial sands in different members and of different 
petrographic nature up to 122 ft. Val of the tar pits to the 
owner and his responsibility for their maintenance were dis- 
cussed. Development of this oilfield has exceeded expecta- 
tions, and ca 2-4 million tons of petroleum have been pro- 
duced in the last century to the benefit of the German 
economy. 


222. Oil exploration risks extend into the development period. 
P. Leicester. Internat. Oilman, 1959, 18, 320-2.—The high 
cost of development of an oilfield and the difficulty of estimat- 
ing the probability of financial success are emphasized. A 
project is illustrated from which the income is not expected 
to reach the accumulated expenditure until 19 years from the 
start, or 12 years from the first significant discovery. Even 
this outcome is uncertain. At one period the deficit will be 
nearly £100 million. G. B. 


TRANSPORT AND STORAGE 


223. A unique method of increasing tank capacity. P. A. 
Sprinkheuzen. Ingenieur, ’s Grav., 13.11.59, 71 (46), B207.— 
In order to save space for future expansion the Dutch Caltex 
refinery at Rotterdam have considerably increased their 
storage capacity by increasing the height of their storage tanks 
from 9-7 to 14-6 m. After cleaning and gas freeing the tanks 
some 20 triangular structures were mounted on the tank 
bottom against the tank wall in order to preserve the cyl shape 
of the tanks. The bottom was then cut away from the side of 
the tank, and 20 symmetrically placed hydraulic jacks were 
used to raise the tank shell to a sufficient height so that a 
complete row of slightly thicker plates could be welded to the 
bottom of the shell. This was repeated so that a total of 
three rows of plates were added, thus increasing the height of 
the tank by 4:9 m. The shell was then welded to the tank 
bottom again. The net capacity of the tanks thus altered 
was increased by 60%. The cost of each m®* of increased 
capacity by this method lies some 25% lower than the cost 
for the corresponding vol of new tankage. D.C. E. de W. 


224. Underground gas storage in Roztoki on industrial scale. 
(In Polish.) R. Stepek. Nafta (Krakow), 1958, 14, 97- 
100.—Storing gas in Roztoki on industrial scale started in 
June 1957. The gas comes from many wells in the Stara- 
chociny area; it goes afterwards, as needed, to the manifold 
at Gliczek. At the end of 1956 E part of the storage held 
1,863,560 cu m and on 10 June 1957 1,847,978 cu m (STP). 
By end of 1957 16-41 million cu m had been pumped in and 
only 1-3 million had been taken out. Max pumping pressure 
has reached 34-8 atm and formation pressure is 28-6 atm. 
W storage held less, namely 3,440,432 cu m (STP), on 31 Dec 
1957. This large-scale experiment having proved a success, 
more suitable caverns are now needed. M. 8. 


225. New terminal for Lake Maracaibo. Anon. Oil Gas J/., 
2.11.59, 57 (45), 92.—Considerable crude-handling and trans- 
portation economics will result from Shell Venezuela’s large 
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terminal storage capacity and tanker loading facilities at 
Puerto Miranda. At first some 440,000 bd of crude oil will 
be handled, and the terminal is designed to receive, store, and 
load as many as 13 different grades of crude oil, eight of which 
may require preheating. 

Minimum loading rate will be 4000 tons/hr, and four 
different crudes can be loaded simultaneously at this rate or 
seven at 3000 tons/hr. 

Crudes to be handled are listed and loading procedure out- 
lined. 

Nine electrically-driven vertical centrifugal loading pumps 
are included in the design, four 30-inch loading lines are 
installed, with three additional ones of same capacity to 
follow. 

Each pier has four loading machines; tankers will discharge 
ballast through loading arms and a 24-inch line to two 
earthen reservoirs for storage. 

Three deep-well turbine-type fire pumps located in launch 
harbour area will provide fire main pressure with water from 
the Lake. 

Two independent bunker fuel systems are in the design, one 
for diesel and the other for bunker fuel. 

An on-site generating plant will provide power for loading 
pumps and miscellaneous equipment, two 5000-kw and one 
750-kw generators are installed, with space for a third 5000-kw 
unit when required. G. A. C. 


226. Interview with a methane pioneer. C.I. Kelly. Petrol. 
Times, 20.11.59, 68, 731.—Reasons why W. L. Morrison’s 
scheme for transport of liquefied natural gas at atmospheric 
pressure in balsa-lined barges along the Mississippi from 
Louisiana to Chicago was dropped are discussed with the 
developer. 

The economics of the scheme were sound and intentions were 
to convey the liq gas along the whole length of the Mississippi, 
but the commercial conditions obtaining after 1954-55 were 
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quite different from those existing at the time of the originat- 
ing work. 

The interposition of a thick layer of balsa wood as an 
insulant between the cold liq methane and the outer steel cyl 
tank was a novel idea, and a criticism was that the lining 
could not have lasted in the pre-compressed state with the 
metal tank—shell in tension and failure was to be expected in 
cold-working conditions. 

Mr Morrison said that in practice the balsa lining did exist 
in the pre-compressed state and the metal shell in tension. 

A liquefaction plant was built into the barge for flexibility. 

The successful transportation of liq methane in bulk across 
the Atlantic Ocean has demonstrated technical feasibility of 
Morrison’s design. G. A. C. 


227. How does a single-shaft gas turbine stack up? J. O. 
Stephens and L. O. Tomlinson. Pipe Line Ind., Nov 1959, 
11 (4), 46-50.—Ten years experience of supplying single-shaft 
gas turbines for pipeline pumping has shown that they are 
economical for stations using more than 3000 hp. The main 
advantages are the low cost of installation and maintenance 
and the ease with which they can be matched to centrifugal 
compressors without the need for gearing. No cooling water 
is used. Heat efficiencies are approx 12,800 Btu/hp hr for 
non-regenerative units and 9000 for regenerative. G. B, 


228. Tests of pups support “ bridging effect.” H. H. George 
and E. C. Rodabaugh. Pipe Line Ind., Nov 1959, 11 (4), 
40-5.—The results of bursting tests on welded transition taper 
joints between thin walled pipe of high tensile strength and 
thick walled tube of low tensile strength are reported. The 
optimum taper was found to be 1: 1-4. All tapers tested 
withstood higher pressure than the thin pipe. The reinforcing 
effect of the stronger sections on the thin end of the taper is 
confirmed. G. B. 


229. Rubber balls take on new pipeline jobs. M. L. Barrett, 
Jr. Pipe Line Ind., Nov 1959, 11 (4), 31-9.—Some examples 
are given of the use of inflated synthetic rubber balls instead 
of metal pigs for cleaning and liquid purging of pipelines, 
measuring flow, and testing flowmeters. The balls make a 
better seal than metal pigs, move more easily, and are less 
likely to cause damage. G. B. 


230. How to determine gas flow with a radioactive tracer. 
R. T. Ellington, W. R. Staats, and D. V. Kniebes. Pipe Line 
Ind., Nov 1959, 11 (4), 24-30.—*!A (half-life 109 min) is a 
more suitable tracer for injection into a gas pipeline than NH, 
because of the ease with which it can be detected and deter- 
mined. The gas is injected by means of high pressure N 
through a dip tube which reaches to the centre of the pipe. 
Conen plots against time are recorded by Geiger counters at 
the point of injection and downstream. Sharp peaks are 
obtained. The technique is described. The results are in 
good agreement with those obtained with NH, tracer and with 
orifice meters. G. B. 


231. Hydraulic system analysis. L. A. Spriggs. Pipe Line 
News, Oct 1959, 81 (10), 24.—The principles upon which 
hydraulic systems operate are discussed, and these are com- 
pared with the principles of operation of an electrical circuit. 
Uquations of flow, such as Poiseuille’s law of fluid mechanics, 
are derived and its application to pipeline operation is shown. 
M. F. M. 


232. First commercial use of X-56 pipe. N.F. Blundell. (jj 
Gas J., 19.10.59, 57 (43), 106.—Gulf Interstate Co has con. 
structed 350 miles of 30-inch dia high pressure gas line, the 
high carbon steel being to a new specification in the gas 
industry in that it had a 56,000 psi minimum yield. The 
pipe was manufactured by three different mills to API 5LX 
specification, and difficulties were anticipated with welding 
operations due to high carbon content. 

Test welds were made on samples with various welding rods, 
and a procedure established. Stringer bead checking de- 
tected by X-ray was caused by improper pipe handling, poor 
stringer load practice, and low atmospheric temp, and 
appropriate measures remedied the situation. Graphs 
illustrate yield and ultimate strength °, elongation in 2-inch 
carbon and manganese contents. G. A.C. 


233. Heated pipeline moves crude to Lake Maracaibo terminal. 
Anon. Oil Gas J., 9.11.59, 57 (46), 172.—A new 30- and 34- 
inch heated pipeline supplies crude oil to the new deep-water 
port terminal recently constructed at Puerto Miranda by Cia 
Shell de Venezuela. 

Optimum operation economy is obtained by equating flow 
rate, pumping pressure, initial and terminal oil temp, and 
pipeline dia. 

A table shows characteristics of nine crude oils. G. A.C. 


234. Making welded repairs to API 5LX-52 pipe. T. A. 
Ferguson. Oil Gas J., 23.11.59, 57 (48), 73.—Welded repairs 
on 5LX-52 cold-expanded pipe can be satisfactorily made to a 
much greater degree than is thought if the correct repair 
procedure is used. The minimum yield strength of cold- 
expanded pipe is due to the cold working effects from cold 
expansion, and heat-treatment can remove this increase in 
mechanical properties. 

It is important that the repair is made in such a manner 
that any notch is eliminated, and be ductile enough to allow 
local yielding without initiating a failure. A progress report 
on recent tests of welded repairs on three test joints with 
defects due to natural corrosion pits is given. Further work 
is necessary to obtain a scale to show what size defect, both 
in overall area and depth, actually does decrease yield strength 
of the pipe. 

A number of charts show gauge pressures and stress, and 
results of strain-gauge data. G. A. C. 


235. Trans-Alpine pipelines—a plethora of proposals. Anon. 
Petrol. Times, 68 (1624), 704.—Several competitive pipeline 
projects to carry crude oil across the Alps are discussed, 
including the Mattei plan, which makes Genoa the starting 
point to bring Italian-produced crude from the Middle East 
and N Africa to the Central European area, a project which 
has been carried through organization and finance stages. 
There is some criticism from Germany on the economic 
angle, and it is doubtful if the projected refinery to be erected 
at the Munich terminal with the throughput of 3—4 million 
tons pa will materialize. G. A. C. 


236. Angle Bay to Llandarcy pipeline. Anon. Fluid Handl., 
1959, 281-3.—By end 1959 60-mile long, 18-inch dia crude 
pipeline from Angle Bay to Llandarcy refinery should be 
ready for water testing. Problems encountered during 
construction are briefly surveyed. Capacity will be 5 x 10° 
tons pa. W. A. M. 
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REFINERIES AND AUXILIARY 
REFINERY PLANT 


937. Humble’s IBM 705 distillation programme. Anon. Oil 
Gas J.. 19.10.59, 57 (43), 108.—The programme for converting 
towers with single feed and an overhead and bottoms product 
has been made available to the industry; it makes use of an 
improved T hiele and Geddes method for rigorous plant-to- 
plant calculations. Input data include fractionation con- 
ditions feed data, relative volatility equations, and enthalpy 
equations. Results include final material and heat balance, 
and profiles. 2. 


238. Whitegate refinery: Ireland’s first, and Whitegate equip- 
ment review. Anon. Petroleum, Lond., 1959, 22, 388.—The 
economic considerations leading to the building of the White- 
gate refinery in the Irish Republic are outlined. Capacity is 
39,600 bd of Middle East crude. The flow sheet is discussed. 
An important feature of the design is the use of air cooling 
throughout the refinery, eliminating costly water cooling and 
reducing maintenance costs. The equipment review gives 
details, among others, of pressure vessels, pumps, reactors, 
mixers, pipework, valves, and instrumentation. G. D. F. 


289. Pressure jet oil burners for boiler use. A. M. Brown. 
J. Inst. Fuel, 1959, 82, 409.—The present state of knowledge 
of high intensity combustion, liq sprays, furnace aerodynamics, 
and flame stabilization is reviewed. The use of model tech- 
niques and the performance of some types of burner are 
discussed and the importance of aerodynamics in the boiler 
furnace as a whole is indicated. 51 literature refs. D.K. 


240. Offshore compressor platforms. Z. Fekete. Oil Gas J., 
9.11.59, 57 (46), 141.—Experiences of Shell Oil Co in the 
construction and operation of several compressor plants off 
the Gulf Coast are given. Important points include factors 
governing the foundation, type of installation or nature of 
marine environment, construction planning, actual construc- 
tion, costs for foundations and compressor stations, operating 
experiences and problems. 
Costs of four offshore compressor plants are given. 
G. A. C. 


241. The flow of gas liquid systems in horizontal pipes. C. J. 
Hoogendoorn. Ingenieur, ’s Grav., 13.11.59, '71 (46), O81.— 
An experimental study was made into the simultaneous flow 
of gas-liq systems in horizontal pipes ranging from 25 to 
140 mm id. The flow patterns, pressure drops, the different 
types of wave formation, and the onset of atomization are 
discussed. With a knowledge of the degree of filling of the 
pipe by the liq it was possible to deduce empirical formule 
for the pressure drop and the hold-up. Several diagrams are 
included connecting the different experimental variables. 
D. C. E. de W. 


242. Attempted purification of refinery cresolic waste by bio- 
logical methods. (In Polish.) A. Luchter. Nafta (Krakow), 
1958, 14, 100-5.—Work in the microbiological laboratory of 
the Polish Inst of Petroleum has been directed towards the 
problem of purification of cresolic waste waters. Results are 
presented from the small pilot scale and semi-industrial scale 
operations, and, from a review of other work on that subject, 
the tower devised by G. Schultz has been considered best. 
Optimal conditions and safety procedure are given in the 
paper. Extensive bibliography is appended. M.S. 


243. Humble attacks pollution at Baytown. 2. L. Resen. 
Oil Gas J., 12.10.59, 57 (42), 173.—The sewer-separator system 
was modified at a cost of $1,369,000, improvements being 
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REFINERY OPERATIONS 


made to the sewers and separators and pre-separation flumes 
installed. Replacement of weirs instead of the four small 
gates previously used improved distribution and minimized 
channelling. 

Installation of electrical coalescers effectively reduced 
carry-over of treating agents from chemical treating and water 
washing operations. 

Hypochlorite sweetening in place of doctor sweetening, 
Hydrofining instead of acid treating, and clay treating for 
acid treating aromatics gave largest beneficial results. 

Air pollution was reduced by controlling discharge of 
contaminants to atmosphere, reducing SO, emitted, using 
smokeless flares, control of cat dust, and containment of 
hydrocarbon vapours. Amine-scrubbers recover H,S from 
light hydrocarbons produced by cat cracking. Installation of 
mechanical seals on pumps, use of chalking white paint on 
crude and gasoline tanks, and fitting of covered pre-separation 
flumes on refinery trunk sewers was effective. 

Figures show effluent quality, plant acid flows, and sour gas 
flow, and a table shows reduction in SO, release. G. A. C. 


DISTILLATION 


244. Automation of analytical laboratory distillation. N. 
Huppes and J. J. de Jong. Chim. anal., 1959, 41, 436—-44.— 
Detailed description of continuously operating equipment 
developed at Shell Amsterdam lab. Stainless steel dist flask, 
heating by five ir lamps controlled by pressure relay, electric 
column heating, reflux ratio controlled by cyclic timer 
actuated by temp difference between column head and point 
ca % down column, permitting choice between two pre-set 
ratios. Rotating automatic collector with 24 receivers for 
fractions of approx equal wt. Potentiometric 16 point 
0°-300° C recorder linked with fraction collector enabling com- 
plete dist curve to be obtained. Heater current cut if con- 
denser water fails, column floods or receivers full. Illustra- 
tions, circuit diagrams, dist curves. V.B. 


245. Distillation in view of modern developments. Pt 1, 
Chapter 2. Thermodynamics. K. F. Gordon and J. A. 
Davies. Petrol. Engr, July 1959, 81 (7), C10.—A review is 
given of the thermodynamic concepts used in dist and absorp- 
tion, starting from basic definitions, and including a con- 
sideration of the gas laws, free energy, fugacity, and activity 
coeff. Methods of estimating fugacities are given. Raoult’s, 
Dalton’s, and Henry’s Laws are dealt with, as are the con- 
cepts of equilibrium ratio and relative volatility. The re- 
mainder of the paper deals with correlating equations based 
on the Gibbs—-Duhem equation, namely, the equations of 
Margules, van Laar, Redlich and Kister, and others. Methods 
of calculating the constants in the Margules and van Laar 
equations are given. G. D. F. 


SOLVENT EXTRACTION AND DEWAXING 


246. Study of dewaxing using MEK. (In Polish.) S. Nie- 
mientowski and L. Pele. Prace Instytutu Naftowego, 1958, 
B57.—In view of the impending construction of dewaxing 
plant in Poland, the relative merits of acetone and MEK are 
investigated. The principal reason for this is the availability 
of the former and the need to import the latter. In con- 
clusion, the author states that the higher quality of the final 
products and savings attained by easier operation could pay 
for the employment of the more expensive ketone. The raw 
material to be dewaxed came from the Jaslo refinery. It was 


33 A 
Oil 
, the 
Bas 
5LX 
ding 
rods, 
de. 
and 
aphs 
inch 
inal. 
34. 
rater 
Cia 
flow 
and hice 
oF 


344 ABSTRACTS 


a heavy fraction from paraffin-base crude and was cresol 
refined on pilot plant at the Polish Inst of Petroleum at 
Trzebinia. It had the following characteristics: sp gr 0-882, 
vise 51-93 cS/50° C, paraffin wax contents (Holde) 12-6%, 
aniline pt 105-2° C, and 69%, carbon as paraffins. 

The dist characteristics were: ibp 390° C and 63-5°, over 
at 500°C. The ketone was mixed with benzene and toluene. 
The ratio of the aromatics was 25-55%, and the ratio of 
toluene to benzene was 12/88 or 1/3 v/v. According to this 
requirement, commercial benzol can be used safely. A wax- 
free oil was used to determine the temPperit, so. and all work was 
done above it. This condition was achieved by adding more 
ketone if necessary. Solubility is directly proportional to 
ketone contents. Critical and crystallization temp are 
tabulated for various ketone/benzene/toluene ratios. Basing 
the experiments on operational efficiency with respect to crude 
from Sokolowagora, MEK is proved to be better. The aim 
is to find the mixture for which the temp gap between 
solubility of paraffin and of the rest of the oil is the greatest. 
A series of tabulated experiments showed the effect of varying 
the K/B/T ratio at constant operational temp on the amount 
of petrolatum using MEK or acetone. The amount of 
petrolatum was higher with acetone, but its purity was less. 
Using MEK, speed of filtration was higher. The best pro- 
portions of the various components were 45°, MEK, 11% 
toluene, and 44%, benzene. This, in proportion of 2-5: 1 to 
oil, is thought to give optimal results. Using acetone, results 
were not satisfactory. The operational temp, which is 
—17-5° C for MEK, would be not very different for acetone, 
but the wax would not be so oil-free. Results and summary 
are listed. M. 8. 


CRACKING 


247. How does adding oxygen to cat regenerator air affect unit 
operation? Anon. Oil Gas J., 19.10.59, 57 (43), 134.—Tests 
by Cities Service Oil Co on plant scale were designed to 
determine the effects oxygen enrichment of the regenerator 
air would have on unit operation, and to explore possibilities 
of such a system. Oxygen was injected into the combustion 
zone, thus raising the coke-burning capacity of the unit, and 
enrichments as high as 4:49, wt on total air showed no 
limitations attributable to oxygen usage. 

Economic conditions include increased cost of operation 
v. capital investment on air-blower equipment and physical 
limitations against use of higher air vol or higher pressures. 

Pros and cons discussed include quick reduction of com- 
bustion oxygen for fast control of afterburning conditions, 
temporary blower replacement or velocity reduction in 
emergencies, but oxygen is more costly than air and there is 
loss on nitrogen cooling. G. A. C. 


248. Thermal visbreaking of heavy residues. H. Beuther 
et al. Oil Gas J., 9.11.59, 57 (46), 172.—This process, a 
modern application of thermal cracking, is economically 
attractive both with revamped, old thermal equipment and 
with new units. 

High quality products with properties approaching those of 
straight-run material can be obtained by combining vis- 
breaking of residues with hydrogen treating of the dist 
products. 

Operating variables in single pass visbreaking are furnace 
outlet temp, residence time, and pressure. Coke deposits are 
formed at high severities. Type of crude processed has a 
considerable effect on the reduction in fuel-oil yield which can 
be obtained by visbreaking. The properties of visbreaker 
gasoline and naphtha are typical of those from other mild 
thermal cracking processes. 

A considerable yield of fair-quality cat cracking charge 


stock can be recovered from the visbroken liq product by 
vacuum dist. 

Tables show conditions of single-pass visbreaking, yield and 
inspection data, and comparison of commercial and lab vis. 
breaking of vacuum-reduced Kuwait crude oil.  G. A. C, 


ISOMERIZATION 


249. Aromatization of n-heptane- and n-octane-1-C-14 over 
chromia-alumina catalysts. C-T. Chen, W. O. Haag, and 
H. Pines. Chem & Ind., 1959, 1379-80.—Mechanisms pre- 
viously suggested cannot satisfactorily account for expt data 
obtained. Different results are obtained according to whether 
the alumina is prepared by hydrolysis of Al isopropoxide 
(alumina A) or from K aluminate (alumina B). Results are 
given and mechanisms suggested for catalysis by chromia 
alone, chromia—alumina A, and chromia—alumina B. 
W. A. M. 


SPECIAL PROCESSES 


250. Urea dewaxing installation in Heide. (In German.) 
A. Hoppe. Erdél u. Kohle, 1958, 11, 618-21.—The influence 
of separation of adductable waxes on the set pt is investigated 
on a lab scale on a series of mineral oils differing in bp and 
origin. The process is applicable to straight-chain hydro- 
carbons, but fails if branched hydrocarbons are present, e.g. 
isoparaffins in heavy spindle oils. By the process described 
with a supporting diagram the oils dissolved in C,H,Cl, are 
reacted with urea, forming adducts separable by gravity 
filtration. A definite H,O conen of the urea soln guarantees— 
with a correct stirring intensity—a granular adduct easily 
filtered. It is essential that excess urea soln remains attached 
completely to the adduct, giving finally a solid phase, the 
adduct, and a liq phase oil dissolved in C,H,Cl,. In large- 
scale operations—shown in a flowsheet—difficulties are en- 
countered. Wax deposits on the tube walls may cause dis- 
mantling. Polythene tubes with a slowly circulating scraper 
overcome this difficulty. An aq urea soln tends to hydrolyse 
above 80° C, forming ammonia and CO,. Also at high temp 
urea forms biuret. Lowering adduct formation after a long 
period is attributable to impurities in the oil feed. Opera- 
tional costs increase with wax cont of the feed. R. F. 


METERING AND CONTROL 


251. Instrumentation in the petroleum industry. Pt 4. 
Miniature instruments for graphic display panels. R. Postle. 
Petroleum, Lond., 1959, 22, 309.—The instrumentation of a 
thermal refining plant is described. A graphic display panel 
was made possible by the use of miniature instruments, with- 
out loss of reliability or ease of servicing. These instruments 
are adaptable to automatic control. Electrical signals from 
thermocouples, etc., are converted to pneumatic signals where 
necessary. G. D. F. 


252. Fuel flow rates in aircraft. New methods of standardiza- 
tion. Anon. Fluid Handl., 1959, 276-8.—Account is given 
of work carried out by U.S. National Bureau of Standards in 
setting up standard flowmeters accurate to +0-2% in range 
20-10° lb/hr and transfer references repeatable to +0-1%. 
Factors of importance in reference work include d, visc, and 
temp of liq, flow disturbances, and vp. W. A. M. 


253. New remote reading methods and recent applications in the 
petroleum industry. (In French.) — Ouvrard. Bull. Ass. 
frang. Tech. Pétrole, 1959, 873-82.—Remote reading at 
distances greater than 300 m can be difficult, but is overcome 
by transmission of short duration (#5 sec) steep-fronted 
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ABSTRACTS 35 A 


standard time impulses simultaneously with signal which is 
fraction of this standard and represents quantity measured. 
Impulses can be borne by h.f. carrier current over existent 
wiring (power, telephone). Application to tank gauging 
(10 tanks, 20,000 m®, 3 km from refinery) briefly described. 
Vv. 


254. Controlling an oil refinery. Anon. Elect. Times, 1959, 
186, 657.—Brief description of electronic control panels at new 
BP 100,000-bd refinery at Dinslaken, Germany. Two crude 
dist units, hydrofiner, cat reformer, re-dist unit. 120 separate 
control loops, temp measurement at 340 points, analysis 
recorders for O and H. ¥. B. 


PRODUCTS 


CHEMISTRY AND PHYSICS 


255. Oxidation of organic compounds. W. J. Higginbottom 
and R. F. Garwood. Nature, Lond., 1959, 184, 326.—Report 
of a symposium held at London, April 1959. 

Part of the discussion was concerned with the oxidn of 
saturated hydrocarbons by chromic acid in acetic/sulphuric 
acid. The first stage appears to be the abstraction of hydro- 
gen from the hydrocarbon. The oxidation of n-paraffins, 
t-paraffins, and diphenyl methane and its nuclear-substituted 
derivatives were specifically discussed. 

In other papers the air-oxidn of hydrocarbons was dis- 
cussed. With a boric acid cat the oxidn of higher saturated 
hydrocarbons can be stopped at a predetermined stage; thus 
a 70% yield of alcohols can be obtained without degradation 
of the hydrocarbon. Another paper was concerned with the 
slow branched-chain oxidn of hydrocarbons with homo- 
geneous cat. H. C. E. 


256. Oxidation of hydrocarbons. C. F. H. Tipper. IJndustr. 
Chem., 1959, 85, 113-19, 335-40.—Review of mechanisms and 
kinetics of oxidn of hydrocarbons, with particular ref to chain 
initiating, branching, propagating, and terminating reactions. 
First part deals with oxidn in soln, including effects of cat 
and anti-oxidants (15 refs). Second part deals with oxidn 
in the gas phase, and includes brief accounts of industrial 
oxidn processes and anti-knocks (14 refs). W. A. M. 


257. Droplet circulation and interfacial disturbances in gas— 
liquid systems. C. Ramshaw and J. D. Thornton. Nature, 
Lond., 1959, 184, 719.—Following the previous observation 
by other workers that hydrocarbon droplets undergoing 
transfer of solute, e.g. acetone, exhibited rapid and violent 
oscillations, it has now been found that similar behaviour 
is shown by pendent liq droplets evaporating in air. Plane 
gas-liq interfaces have also been found to exhibit internal 
circulation and interfacial disturbances. Both internal 
circulation and interfacial rippling could be completely 
inhibited by traces of detergents or by addition of a surface 
film of cetyl alcohol. A. D.S. 


258. Use of chemical kinetics in planning reactors for chemical 
processes. (In German.) H.F.Rase. EHrdol u. Kohle, 1958, 
11, 613-17.—With current knowledge, choice of a simple 
model corresponding thereto, and accuracy of experimental 
data, kinetics can be applied to the solution of many practical 
problems. Use of costly pilot plants is avoided, and calcu- 
lating accessories are used. In gas reactions with molar 
number change it is advantageous to refer to volatilities along 
with conen for conversion rate characterization. In place of 
volatilities, partial pressures can be inserted at lower pres- 
sures. Integrated equations are given for liq reactions in 
batch and continuous operation and for gas reactions in a 
flowing system at constant or changeable mol number. An 
example of reactor planning for a complex reaction with temp 
and pressure change is C,H, cracking, where the velocity of 
C,H, decrease is represented by a simple equation of the first 
order. As regards the difficult catalysis problems idealized 
cat sfces are assumed for which velocity equations are derived. 
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Lowering of the number of activated centres for the reaction 
under consideration causes a decrease of cat activity. Effec- 
tivity factor of many cat depends on granulation, and should 
be determined so that in planning an installation the variable 
“‘ cat size’ can be considered quantitatively. The future is 
discussed. R. T. 


259. Chemistry of propellants. A. D. Baxter. Nature, 
Lond., 1959, 184, 778.—Report of a meeting sponsored by the 
Combustion and Propulsion Panel of the Advisory Group for 
Aeronautical Research and Development, held in Paris, June 
1959. The proceedings were divided into three sections: 
liq rockets, solid rockets, and air-breathing engines. 

In the first group is a report on the behaviour of hydro- 
carbons when burned with O,, covering the measurement of 
heat-transfer coeff, heat flux, combustion stability, ete. It is 
concluded that in a mixed fuel naphthenes are beneficial, but 
not paraffins. Another paper deals with a theoretical per- 
formance evaluation of liq O, and kerosine. 

The third group contains papers on the preparation and 
properties of ramjet fuels, performance evaluation, deposits in 
jet engines, and physico-chemical reactions during nozzle flow. 

E. 


260. Isomerization of primary n-alkyl free radicals. A. S. 
Gordon and J. R. McNesby. J.Chem. Phys., 1959, 31, 853.— 
Various possible occurrences are considered in the reaction 
between alkyl radicals and alkenes to form primary n-alkyl 
radicals, which then isomerize by intramolecular abstraction. 
Experimental work at 300°-500° C with methyl and ethyl 
radicals and ethylene, forming propylene and butene-1, is 
presented and discussed. G. D. F. 


261. Kinetics and mechanism of ethylene oxide decomposition 
at high temperatures. L. Crocco etal. J.Chem. Phys., 1959, 
31, 506.—The decomposition of ethylene oxide was studied in 
a flow reactor, using nitrogen, carbon dioxide, and argon as 
carrier gases. Temp were 900°-1200°K. A free radical 
mechanism for the process is discussed. G. D. F. 


262. Aromatic ring opening in the presence of oxygen in 
irradiated solutions. J. Loeff and G. Stein. Nature, Lond., 
1959, 184, 901.—When aq soln of C,H, are irradiated in vacuo 
with «-rays or neutrons which produce O,, a dialdehyde, 
identified as mucondialdehyde, is produced. The same pro- 
duct is formed when soln of C,H, containing O, are irradiated 
with X-rays. Mucondialdehyde, although produced simul- 
taneously with phenol, is obtained directly from C,H, and not 
via the phenolic mol. A photochemical investigation of aq C,H, 
soln containing O,, by irradiation with uv light of wavelength 
above 2100 A, also shows that the dialdehyde is formed as a 
primary product in competition with the formation of phenol. 
The mechanisms involved in photochemistry and radiation 
chemistry are not, however, wholly identical because of 
differences in the dependence of the reactions on pH. It does 
appear, therefore, that interaction with molecular oxygen of 
both an excited C,H, mol or of a radical formed from C,H, may 
lead in aq soln directly to aromatic ring opening. A. D. 8. 
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ANALYSIS AND TESTING 


262. Measurement of gas-phase saturation in a porous medium. 
R. W. Snell. J. Inst. Petrol., 1959, 45, 259-61.—Measure- 
ment of gas-phase saturation in the lab study of flow behaviour 
of three immiscible fluids in a porous medium is of con- 
siderable importance in the oil-producing industry. A method 
is described in which it is possible to obtain a direct plot of 
gas saturation against thermal neutron count without stop- 
ping flow. From measurements made on two sand packs, 
with oil, water, and air as the immiscible fluids, the gas 
saturation was determined to within +2°,. The method is 
equally applicable to all gases at low pressures. A. D.S. 


264. Representation of temperature dependence of the viscosity 
of oils by the method of true exponents. (In German.) 
L. Andrussow. Erdél u. Kohle, 1958, 11, 629-32.—In Pt 1 
(Erdél u. Kohle, 1957, 10, 856) temp and pressure dependence 
of vise are determined and the results are transferred to the 
viscous oils under consideration. Curves of reciprocal temp 
exponents against temp (in °K or °C) within the temp 
range <180°-200° C are almost straight lines. This gradation 
simplifies restrictedly the series development of the true and 
mean exponents, and makes possible certain extrapolations 
even in the low-temp range, where measurements are un- 
certain. On transfer to vise observation only the sign of the 
exponent is to be changed, whilst for a graphic presentation 
the mirror image to the temp axis is plotted. Dependence of 
the mean exponent on the true must be emphasized. It is 
important, therefore, from the series development, that the 
current ref temp chosen and the corresponding val of the true 
exponent is obvious. This requirement refers not only to the 
exponential eqn merely, but to all the statements concerning 
the mean exponent dependence. Similarly, as the dynamic 
vise can be determined by curves and series development, so 
can the kinematic. As soon as the temp exponents of the 
density (n,) are determined, exponents of a vise type can be 
derived. In practice, chiefly kin vise is measured by outflow 
time © of a definite liq vol. From the general eqn v = 


3 
AO — = with A and B as const, it follows that the im- 


mediate calculation of the true exponents from SSU, Red sec, 
or Engler degrees can be taken with satisfactory accuracy only 
by considerable outflow times. Seven refs. R. T. 


265. Test methods for motor oils. Bench tests. (In French.) 
J.Larbre. Bull. Ass. frang. Tech. Pétrole, 1959, 850-8.—Two 
main interlocked aspects, examination of oil and of engine; 
complementary to lab tests on oils and preliminary to road 
tests. Bibliog (25 refs) and tabulation of various tests. 

Railway tests. -—- Brun. ibid., 858-64.—SNCF operates 
3000 engines developing over 1 million hp and consuming 
130,000 tons fuel annually. Main oil requirements are 
resistance to lacquer and sludge formation. IFP/SNCF have 
developed 145-hr Petter AVI test (conditions tabulated). 
Oil rejection criteria listed. Oil rating by this test agrees 
with service findings. 

Car tests. — Buty. ibid., 865-70.—10,000-km_ test 
followed by 80,000-km, sump draining at every 2500 km. 
Oil consumption must be below 1-5 g/hp/hr. Multigrade oils 
used in excess of 2500 km may lose vise and drop from 
10W/30 to 1OW/20 (at dilution below 1-5°,). Multigrade oils 
are superior to straight mineral in respect of resistance to 
sludge and engine cleanliness, but it would be desirable that 
their somewhat short life could be increased, so as to extend 
sump drain period. V.B. 


266. Identification of mineral oil hydrocarbons based on their 
physical data. (In German.) E. Terres. BrennstChemie, 
1958, 39, 97-110.—-A method—supplementary to the van 
Ness and van Westen n—-d—M group analysis—based on n, d, 


ABSTRACTS 


and mol wt, is presented for mineral oil hydrocarbon identifica. 
tion. Val from the author’s work and from literature are 
combined and evaluated for ca 500 hydrocarbons of the most 
varied structure. As far as possible val for n and d are based 
on 20°C. The very pure hydrocarbons used were obtained 
by conventional methods from dist mineral oil fractions, 
Graphic plotting in a right-angled co-ordinate system with nas 
ordinates and d as abscisse gives straight lines for all hydro. 
carbon classes. The quotient nj) to dj° has been found as a 
characteristic number for the individual hydrocarbon classes, 
Thereby these two characteristic val are expressed as one val 
only, which permits placing them in relation to mol wt, ete, 
A complete view of the relation nj}/dj° to mol wt for the 
different hydrocarbon classes is presented graphically, 
Registering of individual fractions of mineral oils based on 
their quotients and mol wt permits conclusions regarding 
their composition. A ray diagram obtained by plotting the 
quotient of nj)/d{° against val 1/C gives an explanatory 
representation of hydrocarbon classes. This diagram is 
valuable for conclusions on the composition of mineral oil 
fractions. Relevant data are presented in extensive tabula- 
tions and charts. The relations n and d, also their quotient 
and mol wt, exist also for other classes of hydrocarbons, 
especially in homologous series. Nine refs. R. T. 


267. Argon-41 as gas-flow tracer. RK. T. Ellington et al. Oil 
Gas J., 2.11.59, 57 (45), 98.—Argon—41 is a very satisfactory 
tracer for use in natural gas flow, but further work is being 
undertaken to increase accuracy of results from tracer-flow 
measurements. Thus it could be used for spot checking of 
orifice meters and permit more accurate results from use of 
ammonia tracer. 

The emission from Argon—41 does not induce activity in 
other material, and its emission permits detection of the 
absolute amount present and thus the cone profile at any 
detection point. 

The amount of the tracer needed for pipe walls ca }-inch 
thick is 0-4 millicuries. To inject, the capsule is moved from 
container to a transfer apparatus and thence to injection 
bomb. Tracer passage is detected through pipe wall by a 
scintillation counter. G. A. C. 


268. Examination of radioactivity of waters and gases. (In 
Polish.) Z. Zakrocki. Prace Instytutu Naftowego, 1959, 
A62.—In Pt 1 of this paper the author reviews methods of 
detecting radioactivity and the theory of this phenomenon. 
In Pt 2, results of tests on one well sampled at various levels, 
also results of gas analyses from five wells, are given. In 
conclusion the author comes to the opinion that the existing 
method is time-consuming and laborious. These tests carried 
out with equipment of French origin are the first to be made in 
Poland. M. 8. 


269. Gas chromatography. D. H. Desty. Nature, Lond., 

1959, 184, 327.—Report of a meeting of the Gas Chromato- 
graphy Discussion Group (IP) held in London, April 1959. 

Among the topics discussed were retention vol, stationary 

phases, detectors, coated capillary columns, and the applica- 
tion of gas chromatography to process stream monitoring. 
H. C. E. 


270. Mass spectrometry and the petroleum industry. (In 
French.) F. Rossmann. Bull. Ass. frang. Tech. Pétrole, 
1959, 1015—28.—Lecture. V. B. 


GAS 


271. Natural gas—partner and competitor. W. B. Davis and 
J. L. Schweizer. J. Petrol. Tech., May 1959, 11 (5), 13-18.— 
A study of U.S. energy consumption shows that the broad 
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trend of per capita energy consumption is parallel with the 
growth in population, and has been 0-9% pa. The energy 
consumption has declined during each period of business 
contraction. 

Since 1920 water power has supplied ca 4% of the energy 
needs, coal’s share has dropped from 78 to 24°) (there has 
been no large loss in vol), oil’s share has risen from 13 to 42%, 
and natural gas’s share from 4 to 27%. 

It is predicted that for the 1958-70 period crude oil demand 
will grow at ca 3% pa and natural gas demand at 4-5°%, pa. 
In 1922 the value of gas at the well-head was ca $85 x 10° 
(less than 9°, of the value of the oil); in 1958 the value of gas 
was $1300 x 108 (15% of the value of the oil). Big gas lines 
have been built, especially since 1944. For many cities gas is 
cheaper than oil for domestic heating, and in industry the use 
of gas has grown since 1947, but there has been little change 
for oil. The price of gas declined in the period between 1926 
and 1941. However, since 1946 the reserves in terms of 
years supply have dropped and the price has risen. There 
has been little change in the value of all hydrocarbon energy 
for ca 30 years, and gas has been sold below its markei value. 

G. D. 


272. Drying of natural gas under high pressure using silica gel 
and activated alumina. (In Polish.) Z. Pomykata. Prace 
Instytutu Naftowego, 1958, A59.—Difficulties due to entrained 
water vapour in all natural gas, particularly in the winter, are 
accentuated due to the formation of hydrates. Local heating 
does not eradicate this trouble. Tests with new materials 
have been carried out on certain gas pipelines with drying at 
well-head pressure and regeneration at pipeline pressure. 
Hydrates of formule such as CH,.6H,O, CH,.7H,O, Et.7H,0, 
and other heptahydrates up to C,H,) are known. They de- 
compose on release of pressure. Dehydration and the ensuing 
fall of pressure of the gas are to be preferred to the danger of 
blocking the pipe. Against the use of liq and solid chemicals 
(NaOH, ete., and/or CaCl,) which have corrosive action on the 
pipe, adsorbents are to be preferred. Experiments, first on a 
lab scale, provided information about initial and final moisture 
content. The drying agent for estimation was CaCl, or 
P,0,;, while the drying agents under test were silica (sp gr 
bulk = 0-760, mesh 1-5 mm) and alumina (sp gr bulk = 0-770, 
mesh 2-5 mm). Break-through points were found to be: 
silica gel 21-19% (fresh) and 19-99%, (regenerated seven times) ; 
alumina 9-4°% (fresh) and 9-0% (regenerated), all at 20° C. 
The former results are for lab work, with slightly lower 
figures for pilot-scale work; the figures for alumina are for 
pilot-plant work. Two drill holes were tested, one yielding a 
lean gas 10 gm/cu m (STP) (Nawiska 1), the other carrying ca 40 
g of higher mol wt hydrocarbons/scm (Strachocina 21). From 
720 sem of Strachocina gas 125 ml water and 300 ml gasoline 
have been obtained by regeneration of silica gel. From 
Nawiska gel came 195 ml water and 100 ml of gasoline. The 
dry gas was expanded to lower its temp to —100°C. Using 
alumina, 320 ml H,O and 50 ml gasoline were recovered. 
From these and other data it appears that alumina is prefer- 
able, since it will absorb, in proportion, less gasoline and more 
water, provided the initial concn was below 1%. M. 8. 


GAS OIL AND FUEL OIL 


278. Discussion on “ Problems encountered with the use of 
high sulphur content fuel oils at Marchwood Generating 
Station and experience with chemical additives.” J. Inst. 
Fuel, 1959, 82, 433.—Six pages of discussion and two pages of 
authors’ reply to this paper read by T. J. Wilkinson and 
D. G. Clarke, J. Inst. Fuel, 1959, 82, 61-72. BD. Hi. 
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LUBRICANTS 


274. Specification of the viscosity of lubricants. L. Rozeanu 
and O. Preotescu. Wear, 1959, 2, 456-67.—The correct vise 
for motor oil has been calculated from thermodynamic con- 
siderations. Simplifying generalizations lead to the values, 
5 cP at 90° C for new car engines and 35 cP for badly-worn 
engines. G. B. 


275. A comparison of boundary lubricants under light and 
heavy load. P. R. Lancaster and G. W. Rowe. Wear, 1959, 
2, 428-37.—Steel bars were drawn slowly under light loads 
(1-4 kg) and heavy loads (1-10 tons), with a series of lubri- 
cants with boundary properties ranging from good to poor 
through dies shaped to minimize hydrodynamic lubrication. 
The relative performance of the lubricants did not change 
with the load until the surface was sufficiently extended to 
break the film, when metallic pick-up occurred. The amount 
of surface extension before breakdown of the lubricant could 
be greatly increased by trapping lubricant in pockets on the 
surface. Grit-blasted steel bars with soap lubrication could 
be reduced in cross-section by 60°% in one pass. G. B. 


276. Bearings, lubricants, and lubrication. A digest of 1958 
literature. KR. Elwell et al. Mech. Engng, N.Y., 1959, 81, 
56-69.—The 1958 literature on bearings, lubricants, and 
lubrication is reviewed under the following subject headings: 
fluid film bearings, ball and roller bearings, friction and wear, 
automotive lubricants, metalworking lubrication, and lubri- 
cant properties. 277 literature refs. A. D. 8. 


277. Hypoid gear lubricants and additives. J. S. Elliott, 
N. E. F. Hitchcock, and E. D. Edwards. J. Inst. Petrol., 
1959, 45, 219-32.—The development of hypoid gear oils is 
briefly reviewed since the inception of the hypoid gear in 1925. 
Developments in the U.K. and the U.S.A. are compared and 
the recent U.S. spee—MIL—L-—002105A—for a multi-purpose 
gear lubricant is discussed. Use of small laboratory EP 
testing machines, such as the four-ball, Almen, and SAE 
machines, is considered for predicting the performance of oils 
in service. Test procedures are summarized and the pro- 
perties of the test oils tabulated. Evaluation of these oils in 
the three test machines points to the possibility that results 
obtained can be used to predict the behaviour of hypoid gear 
oils in full-scale axle tests. 

In an attempt to elucidate the mechanism of the action of 
EP additives, work is reported on the use of additives with 
labelled sulphur and phosphorus atoms. The thicknesses of 
sulphide and phosphide films produced on mild steel disks at 
various temp are tabulated and relative activity of additives 
towards a metal surface discussed. A. D. 8. 


278. Lubricating oil refining with cresol. (In German.) 
G. Nyul, A. Vamos, and P. Zakar. Erdél u. Kohle, 1958, 11, 
621—5.—A Hungarian and an Austrian motor oil dist were 
submitted to a cresol refining in a continuous counterflow 
column to investigate operating conditions, especially the 
effect of H,O cont and the temp gradient. From the results 
the following conclusions can be drawn. The temp gradient 
and correct H,O conen adjustment are favourable for cresol 
refining. Max yield can be obtained by using H,O-free cresol 
and feeding H,O in near the column base. Column pro- 
ductivity can be raised at the cost of the yield by relinquishing 
the use of H,O. Cresol raffinates are equal to furfural 
raffinates both when using after-refining and, under some 
conditions, without after-refining. 31 refs. R. T. 


279. Oil and the tractor. E. S. Bates. Engineer, Lond., 

1959, 208, 772—3.—Vise important when transmission lubrica- 

tion forms part of hydraulic lift system. Multi-purpose oils 

must be inert to rubber seals (38 days, 180° F) and Cu piping. 
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Stable vi improvers necessary in view of high shear rate 
(6000 ft/min) in transmission gears; anti-foam and oxidn 
inhibitors are other main additives. Hydrostatic drive for 
tractors expected to increase; tabulation of fuel consumptions 
for various categories of farm work shows that this can be the 
same, or less, than for conventional tractor. ¥.8. 


280. The temperature of rubbing surfaces. J. F. Archard. 
Wear, 1959, 2, 438-55.—Graphical methods for the deter- 
mination of flash temp are described, and their use is illus- 
trated by application to experimental results on the break- 
down of Perspex and the wear of steel. The effect of surface 
films is to raise the temp of the surface but not that of the 
substrate. In hydrodynamic lubrication with elastic de- 
formation of the bearing surfaces the rise in temp of the oil 
may be five times that of the surface. G. B. 


281. The effect of the anisotropy of the base on rolling friction. 
J. B. Halaunbrenner. Wear, 1959, 2, 423-7. (Condensed 
from a paper published in English in Acta Phys. Polonica, 
1958, 17, 83.)—One of the factors influencing rolling friction 
is the direction of motion if the base is anisotropic. The 
effect has been determined experimentally for pine wood and 
a mono-crystal of NaCl by means of a rotating cyl with its 
centre of gravity below the axis. G. B. 


282. Film geometry effects in hydrodynamic gear lubrication. 
J. F. Osterle. Wear, 1959, 2, 416-22.—A correction is made 
to the parabolic are equation to account for the actual tooth 
shape and the squeeze action which results from its change 
with time. An approx solution is obtained for the corrected 
expression. The correction is zero for external gears of the 
same size, increases with increasing difference in gear dia, and 
is greater for internal gearing. The correction increases the 
max pressure and load capacity if the pinion is driving and 
decreases them if the pinion is driven. At light loads the film 
geometry effect is significant, while at heavy loads other 
factors become serious. The parabolic are equation is thus 
never valid. G. B. 


BITUMEN, ASPHALT, AND TAR 
283. Rheological properties of bitumen-Trinidad asphalt 


mixtures. (In German.) H. Schmidt and W. Nitsch. 
Bitumen, Teere, Asphalte, Peche, 1958, 9, 152—6.—Refined 
Trinidad asphalt or Trinidad Epuré is a mixture of sol or pure 
bitumen 50-55 wt °%, insol org portion, and mineral portion 
ca 36 wt °}. Difficulties are encountered in separating sol 
material from org insol and mineral portions. Also there is 
danger of temp effects in the separation resulting in changed 
composition. In the present investigation the sol bitumen 
was centrifuged once for sample A and four times for sample 
B. Sample B is considerably softer and has a lower soft pt 
than A. It is assumed that not only the insol material and 
org constituents but also the highest molecular portions of 
the asphaltenes are adsorbed into the insol constituents. 
Analytical val show Trinidad bitumen to be a binder with low 
plasticity and high temp sensitivity, 7.e. a binder with un- 
favourable rheological properties. Experiments are reported 
on mixtures of bitumens conforming to DIN 1995 with 
Trinidad Epuré and the pure bitumen obtained from it. The 
rheological properties of bitumen, as shown, are not improved 
by addition of Trinidad asphalt. High fluidity of poured 
asphalt with Trinidad Epuré may be due to the high molar 
epd cont in Trinidad Epuré in the form of org acids. It is 
assumed that the polar epds are adsorbed by the filler particles 
and increase their mobility in the binder medium. Improve- 
ment of the rheological properties cannot be attributed to 
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Trinidad Epuré addn to road-building bitumen. 
tabulations and charts. 


Extensive 
R. 


284. Mechanical testing procedure for evaluating bitumen- and 
tar-containing masses. (In German.) T.Temme. Bitumen, 
Teere, Asphalte, Peche, 1958, 9, 73-7.—A profusely illustrated 
article is presented on the most important testing methods, 
and an indication of the cases for which sp methods are 
particularly suitable is given. R. 


285. Development and problems of sieving technique. (In 
German.) H. Lenoch. Bitumen, Teere, Asphalte, Peche, 
1958, 9, 104-11.—Machine sieves developed during recent 
years are discussed with extensive explanatory diagrams, 
Road structural materials, foodstuffs, and chemicals offer a 
wide field of application for sp types of machines, perforated 
sheets, and sieve material. Grain form judging and test 
sieving as applied to road construction are discussed. 23 refs, 
R. T. 


286. Effect of mineral fillers on weather resistance of com- 
position roofing covering masses. (In German.) H. Green- 
feld. Bitumen, Teere, Asphalte, Peche, 1958, 9, 112-20.— 
Since ca 1930 mineral fillers, used in increasing quantities to 
improve the rheological properties of bituminous materials, are 
found, in some cases, to increase the weather resistance of the 
bituminous protective coverings. Extensive investigations 
by the Amer. nat. Bur. Stand. since 1947 are reported. The 
investigations cover the influence of high filler additions, of 
layer thickness, particle size distribution, particle shape, also 
mixing and the bituminous distributing agent. The results 
are discussed and, in some points, extended by describing 
individual working methods and references to the related 
German scientific literature. Mechanical testing is discussed. 
R. T. 


287. Development and position of road building technique in 
broken stone macadam construction. (In German.) T. 
Temme. Bitumen, Teere, Asphalte, Peche, 1958, 9, 
63—7.—Broken stone macadam consists of a supporting and 
covering layer of broken stone of granulation > 35-—ca 85 mm, 
occasionally greater, in which gaps, in the compressed con- 
dition, are filled up with finer granulations 0:5—0-8 mm of 
broken stone or gravel-sand mixtures. The filler is deposited 
as mud—water-bonded covering—in the gaps and squeezed 
in by rolling or vibration. By its capillary effect the water 
leads to a limited binding and cohesion of the mixture. This 
construction—satisfactory for light traffic—requires 
strengthening for heavy traffic, with corresponding dimension- 
ing and application of stronger protective layers. Efficient 
prevention of water access by drainage is essential. A 
10-15 mm thick anti-freeze layer and a foundation stabilizing 
layer of gravel, coarse sand, or a graded broken stone mixture 
are essential. These layers are rolled or vibrated to max 
compression and stability. Instructions regarding roller wt 
and rolling, materials and _ granulations, constructional 
methods to meet sp requirements, and testing of road cover- 
ings are discussed. R. T. 


288. Testing the cold behaviour of bituminous materials. (In 
German.) K. Krenkler. Bitumen, Teere, Asphalte, Peche, 
1958, 9, 146-51.—Inaccuracy of the Fraass method is con- 
firmed in various lab in determining n for 37 samples. The 
present work is based on accurate determination of the 
plasticity range and brittleness limit. An attempt is made to 
obtain val in the range of the scattering n. Two methods are 
reported based on pen measured at 2° C on wt increased from 
100 to 500 g, and time increased from 5 to 10 sec. By method 
1 pen straight lines between these 2° C-pen and pen lying at 
ca 3000 were determined at the soft pt and extended into the 
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low-temp range. Thereby scattering n val appear to lie 
somewhat in the region of 4:5 (500 g, 10 sec). In method 2 
the pen straight lines between pen at 2° C and the correspond- 
ing converted pen at 25° C according to DIN 1995 were 
determined and extended similarly into the low-temp range. 
Thereby the scattering n val appear to lie somewhat in the 
region of pen 5 (500 g, 10 sec). Although these pen temp lie 
almost throughout at 4-5 (method 1), or 5 (method 2), strictly 
speaking, they are not identical with n according to Fraass, 
close relationships still exist, since these pen temp lie almost 
throughout in the region of the scattering n. Bitumens with 
high n have high temp for pen 4-5 or 5 and, reversed, bitumens 
with low n have low pen temp. Thus exact plasticity deter- 
minations are possible. 6 refs. R.T 


SPECIAL HYDROCARBON PRODUCTS 


989. Petroleum resins. (In French.) P. Delbende. Bull. 
Ass. frang. Tech. Pétrole, 1959, 787-816.—Comprehensive 
review, including historical summary. Main present-day 
source is polymerization of olefins from cracking. Chem and 
phys properties are described (e.g. soft pt 70°-100° C, mol wt 
ca 1000, d ca 0-97) and classification system of Esso range 
(Escorez) explained. Many production processes are out- 
lined and main uses (e.g. wood and paper industry, surface 
coatings, paints and varnishes, printing ink). Tables (24) 
give production flow sheets (in outline) and utilization recipes. 
1957 U.S. production of hydrocarbon resins was 130,000 tons. 


290. Co-product butadiene. J. W.Woolcock. Industr. Chem., 
1959, 35, 430-2.—The C, stream which accompanies pro- 
duction of C,H, by cracking naphtha contains C,H,. In 
general, process conditions favouring high yield of C,H, and 
high C,H,/C,H, ratio also favour high conen of C,H, in C, 
stream and of C,H, in C, stream and residual liq of high ON. 
For optimum production of C,H,, however, low partial pres- 
sure and short contact time are essential, since C,H, is less 
stable than C,H,. Influence of feedstock composition is 
considered, and minimum economic scale of operations dis- 
cussed in general terms. W. A. M. 


291. Butadiene; some methods of production. E. G. Cur- 
phey. IJndustr. Chem., 1959, 35, 423-6.—Principal methods 
of production, separation, and purification of C,H, are out- 
lined. These include separation from cracked gases from 
petroleum, cat dehydrogenation of butenes from the same 
source, two-stage dehydrogenation of n-C,H,,, syntheses from 
cyclohexane, from CH, via 1:4-butynediol, from 1: 3- 
butylene glycols, and from C,H,, and thermal dimerization of 
C,H,. Cat conversion of C,H, to but-l-ene, followed by 
dehydrogenation, is a further process; preparation of Ziegler 
cat is described. Separation of pure C,H, from crude product 
by Cu liquoring and by means of its sulphone are outlined. 
Nine refs. W. A. M. 


292. Modern candle making. Anon. Times Rev. Ind, 1959, 
18 (155), 9-10.—Three main types, domestic, devotional, 
“art.” Manufacturing methods are pouring (basting), wax 
poured over wick, allowed to harden and pouring repeated till 
desired thickness attained; dipping, where similar successive 
coats are applied; moulding (most used method), mould 
usually Sn; drawing (mainly in Germany); extrusion, 
method exclusive to Price’s and described in more detail. 
Candle industry, after paper, is largest paraffin wax user, 
stearine also used, and beeswax (altar candles for R.C. 
churches have 65°,). World candle production (excluding 
Soviet bloc) 180,000 tons, U.K. consumption 7000 tons. 
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DERIVED CHEMICAL PRODUCTS 


293. Chemicals from petroleum—a re-assessment. W. F. 
Mitchell. Chem & Ind., 1959, 1360—-6.—Historical survey of 
growth of org chem industry suggests that ‘‘ petrochemicals ”’ 
should be regarded as integral part of chem industry rather 
than offshoot of petroleum industry. Latter has, however, 
exerted a powerful influence in encouraging use of large-scale 
continuous processes. Important steps in development of 
petroleum chem industry are surveyed and its phenomenal 
growth indicated. W. A. M. 


294. French petroleum chemicals industry. M.Moulin. Bull. 
Ass. frang. Tech. Pétrole, 1959, 993-1011.—Basic hydro- 
carbons for petrochem purposes are obtained by: (1) cat 
cracking (olefins); (2) cat reforming (aromatics); and 
(3) steam cracking (olefins + diolefins, aromatics). Petroleum 
plant capacity (bd x 10%) is: (1) 94-6 (9 units); (2) 103 (12); 
(3) 12-8 (2). Basie hydrocarbon plants existent (addi- 
tional planned for 1962) are: olefins 13 (12) 138,000 tons 
(148,000); aromatics 4 (4) 43,200 (56,500); diolefins 1 (3) 4000 
(52,500). Lists are also given of existing and scheduled 
plants producing direct derivatives of these hydrocarbons and 
also C black, NH;, and 8. Existent and planned installations 
are indicated on map. Overall 1962 figures, base hydro- 
carbons 542,000 tons, derived chemicals (excluding C, NH,, 8) 
460,200. V. B. 


295. Glycols and polyglycols. L. Raphael. Mfg Chem., 1959, 
30, 245, 285, 320.—The chemistry, manufacture, and pro- 
perties of glycols are surveyed in the first two articles. Pt 3 
reviews their uses, e.g. in anti-freezes, humectants, air 
sterilizers, brake fluids, electrolytic condensers, cosmetics, 
and pharmaceuticals. D. 


COAL, SHALE, AND PEAT 


296. Carbonization of coals in the presence of activated char- 
coal. R. L. Bond et al. Nature, Lond., 1959, 184, 425.— 
When mixtures of coal and activated charcoal are heated at 
ca 600° C under restricted supply of air the chemical character 
of the resultant products is simpler than when charcoal is 
absent, indicating that pyrolysis has gone further to com- 
pletion. Thus the products from the carbonization of equal 
parts of a low-rank coal and charcoal showed a great decrease 
in the amount of tar oil, an increase in the amount of benzene 
and toluene, combustible gas and CO,, and an increase in the 
amount of C deposited in the charcoal. H. C. E. 


297. Smoke emission from coal and low temperature chars. 
D. Finch. Nature, Lond., 1959, 184, 426.—Experiments are 
described which suggest that the cpds mainly responsible for 
smoke formation are the low mol wt constituents which are 
first evolved when the coal is heated. The percentage of 
volatile matter does not adequately reflect the ‘‘ smokiness ” 
of the coal; better indications are the tar yield and the 
hydrogen content. H. C. E. 


298. Exploitation of oil shale deposits by nuclear explosives. 
G. W. Johnson. J. Petrol. Tech., 1959, 11 (6), 20—-1.— 
Consideration is being given to the possibility of recovering 
oil from oil shales by nuclear explosions. A million-ton 
explosion would cost $1 x 10°, which includes placing, firing, 
and safety studies. In Rio Blanca County, Colorado, the 
shale is 1000-2000 ft thick and could allow explosions at 
2000-3000 ft depth. 30 * 106 tons of broken permeable shale 
could be obtained at a cost of 6 cents/ton for one explosion. 
This might be 12 cents/brl of produced oil. 

The Rainier explosion energy release was 1700 tons, in a 
6-ft square room, 7 ft high, and 790 ft deep in tuff. Peak 
pressure was 1 10° atm, peak temp 1 x 107° F. The 
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room was expanded to 55 ft radius, with a 4-inch lining of 
melted rock. Rock was crushed to a radius of ca 130 ft, 
and a 400-ft high chimney formed by caving. Ca 5 x 105 
tons of rock was crushed, and caving gave 2 x 10° tons of 
broken, permeable rock. 

In order to contain the radioactivity, the depth must be 
450 W4 ft, where W is energy release in kilotons (1 kiloton = 
10! cal). The Rainier technique yielded one-third of the 
energy above 2000° F and ca half at ca 400° F. In tar sands 
the cost might be $1/brl of recoverable oil in the ground. 

G. D. H. 


MISCELLANEOUS PRODUCTS 


299. Some problems of raw material supply for the plastics 
industry. B.J.Woolcock. Petrol. Times, 6.11.59, 68 (1624), 
693.—The proposition that “‘ there is no raw material problem 
for the plastics industry; it need only, over the next decade 


300. Corrosion due to condensates and its prevention. C. 
Janssen. Ingenieur, ’s Grav., 20.11.59, 71 (47), Ch97.—The 
origin of corrosion due to condensates is discussed by intro- 
ducing the various ionic reactions possible when there is 
dissolved oxygen in the condensate. For minimum corrosion 
the dissolved oxygen content must be kept low and the pH 
of the condensate must be increased by a suitable alkaline 
inhibitor to pH 8-5-9-0. The inhibitor forms a protective 
layer on the metal surfaces, thereby ensuring very low iron 
and copper contents in the condensate. The oxygen content 
can be kept to a minimum by introducing sodium sulphite into 
the condensate. The merits and disadvantage of the three 
inhibitors, ammonia and the amines, morfoline and cyclo- 
hexylamine, in the presence of dissolved oxygen, SO,, and 
CO,, and the effects of temp are discussed in detail. The 
practical corrosion experience of the Boston Edison Co during 
1954 using the above substances is discussed and the results 
are shown in a table. The use of octadecylamine as a film- 
forming inhibitor is described for those condensate systems 
where alkalinity control is impossible. D. C. E. de W. 


301. Coal tar epoxy resin coatings. PtII. N. T. Shideler and 
F. C. Whittier. Pipe Line News, Oct 1959, 31 (10), 73.— 
Coal tar epoxy resins may be applied to steel, stainless steel, 
cast iron, wrought iron, brick stone, concrete, and mortar 
surfaces. They are not suitable for coating on copper, brass, 
zine, or galvanized surfaces. The industrial coating may be 
applied by brush, roller, or spray. The cost of the coal tar— 
epoxy resins coating in industrial plants is roughly 9-12 
cents/sq ft for a 20-ml film thickness, which is slightly higher 
than for many industrial paints and coatings. The use of 
such resins covers a wide range of industrial plants, storage 
tanks, ships, barges and docks, pipelines, etc. Coal tar-epoxy 
resins have a decided advantage at high temp and are prac- 
tically the only coatings that are unaffected by stresses and 
rough handling. M. F. M. 


302. Accelerated oxidation by vanadium pentoxide. A review 
of the literature. L. Fairman. Chem. & Ind., 1959, 1436- 


ABSTRACTS 


CORROSION 


or two, send representatives into the market-place armed with 
quality specifications and tonnage requirements with instrue- 
tions to sign long-term contracts with the lowest bidder ”’ jg 
discussed. 

Monomer quality rarely remains as originally specified, and 
forward estimates are difficult to make for even one year 
ahead. Diversification in suppliers and using two or more 
routes to the end product can help. 

The manufacturer of new, rapidly developing plastics wants 
cheap raw materials at reducing unit cost at site of his choice 
with freedom to vary quality and quantity without penalty, 
Hence, the supplier has to use some form of diversification, 
such as selling the raw material made primarily for plasties 
outside the plastics industry, and secking to make at least two 
raw materials for the industry absorbable in other fields or 
develop supplementary sources. 

The development of Alkathene is described, and the vulner- 
ability to breakdown in the supply of essential raw materials 
to the plastics industry discussed. G. A. C. 


41.—V,0, corrosion has become important in recent years 
due to increasing use of residual fuel oils. Published research 
is mainly concerned with practical consequences of attack 
rather than fundamental understanding of mechanism of 
accelerated oxidn. Review is in four main sections; nature 
of the corrosion, practical observations, theories of accelerated 
oxidn, prevention of this corrosion. 31 refs. 
(Author’s summary.) 


303. Rustproof steels for petroleum installations. (In Ger- 
man.) L.Schaeben. Erdél u. Kohle, 1958, 11, 636—9.—With 
increase in petroleum processing to obtain gasoline with higher 
ON and lower 8, use of rustproof steels has increased. Steels 
standardized in many countries are tabulated. Austenitic 
CrNiMo steels stabilized with Ti or Nb are missing from the 
American alloy series, showing that difference existed or exists 
between U.S. and German practice. The ratio of unstabilized 
tube material to stabilized in the U.S.A. is ca 5: 1, in Germany 
exactly the reverse. Welded tubes are used widely in the 
U.S.A. in the chem industry; Ti stabilized tubes are little 
used, but steels with very low C cont find increasing use. 
Lack of understanding of this fact in Europe is attributed to 
different testing methods for judging granular decay suscepti- 
bility. Increased Ni cont—from 8°, in the 18/8 steel—to 
9-149, requirement for stabilized austenitic structure in 
presence of Mo, Nb, Si, Ti rendered impossible adjustment or 
uniform standardization of the stabilized steels. The theory 
of corrosion is discussed and—since development and use of 
steels is so widely dependent on testing procedure—details are 
given of testing methods to explain differences between U.S. 
and German practice. R. T. 


304. Applications of epoxy resin-based coatings in corrosive 
environments. H. Brull. Corrosion Tech., 1959, 6 (10), 
303.—The merits of epoxy resin-based coatings are discussed 
in a general manner. Amine-cured Epikote resin systems 
are suitable for internal and external protection of petroleum 
storage tanks and pipelines. G. B. 
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ABSTRACTS 


SAFETY PRECAUTIONS 


305. A new approach to safety during turnarounds. W. A. 
Ramsay. Oil Gas J., 19.10.59, 57 (43), 110.—From a study 
of turnarounds at the BP Ltd’s refinery at Kwinana, Australia, 
it was seen that accident rates jumped sharply during off- 
stream periods. Accordingly, a safety survey sheet was pre- 


pared, and an example is given for turnaround of cat reformer 
No. 1. Following introduction of pre-planning for safety, 
accident frequency rate has been reduced to 1-45 for 68,000 
man-hours worked, with one lost-time accident. 

G. A. €. 


ECONOMICS AND MARKETING 


306. Refineries of the European Six at 1 Jan 1959. (In 
French.) Anon. Bull. Ass. frang. Tech. Pétrole, 1959, 825- 
40.—Tabulation of refineries in Germany (24 plants; 17 
million tons pa), Belgium (8; 84), Italy (35; 32), Holland 
(2; 16), France (details not given) (13; 314). ¥.B. 


307. The integration of petroleum refinery processes. A. 
Doll-Steinberg. Petrol. Times, 20.11.59, 68, 727.—Factors 
which must be taken into consideration when fixing the most 
economic mode of processing and to indicate how the pro- 
cesses are integrated to give an overall balance are discussed. 

The profitability of processing crudes of different quality 
from the same production lines in a refinery with cracking but 
without coking is tabulated, together with profitability of 
processing the heaviest fraction by coking. 

A typical U.S. refinery will be geared to max gasoline pro- 
duction, hence to cracking and coking. 

In Britain the typical refinery has no coking unit and often 
excess cracking capacity, whilst both in the U.S.A. and the 
U.K. the trend is for progressively higher octane gasolines 
and middle dist with lower sulphur contents, thus with 
extreme use of cat reforming follows availability of large 
quantities of hydrogen. 

Two different processes to break down heavier crude com- 
ponents are needed because the widely used fluidized bed cat 
cracking process is not economic with reduced feedstocks. 

Figures show cost of attaining pool ON. G. A. C. 


308. Plastics and petroleum. M. A. Mathews. Petrol. 
Times, 6.11.59, 63 (1624), 696.—A review of the production 
and consumption of thermoplastics and thermo-setting resins 
in W Europe is given, illustrated by tables. 


Synthetic rubber and fibres in W Europe are also discussed, 
and the reviews clearly indicate the importance of the 
petroleum industry as a supplier of raw materials to the plastics 
manufacturer. 

It is concluded that present state of use of plastics in the 
p2troleum industry itself is representative of a development 
period, and it is confidently expected that there will be many 
outlets for plastics in that industry. G. A.C. 


309. The sanctity of petroleum concession contracts. Anon. 
Petrol. Times, 6.11.59, 68, 702.—A letter from a Saudi 
Arabian on “* The Amphitrite ”’ is replied to, with particular 
reference to Mr Hyndrex’s basic contention (see Petrol. Times, 
28.8.59, 68, 528) and J. D. B. Mitchell’s book ‘‘ The Contracts 
of Public Authorities.” 

Mitchell’s conclusion, “‘‘ The Amphitrite,’ may therefore 
be accepted as containing a sound general principle of law,” 
is shown to be very much more limited in extent and different 
in kind from the extensions to which Mr Hyndrex has 
attempted to subject it; and Mitchell accepted the criticism 
by J. Denning of ** The Amphitrite.” G. A. C. 


310. A unified Arab oil policy. Anon. Petrol. Times, 
20.11.59, 68, 738.—The text of the Iraqi draft agreement. 
approved by the Arab Oil Experts Cttee, is given some 12 
articles in all (Middle East Economic Survey, Vol. Il, 
No. 1). G. A. C. 


311. Operating costs—polymerization. W. L. Nelson. Oil 
Gas J., 23.11.59, 57 (48), 87.—A chart shows operating costs, 
$/brl (1956) of phosphoric acid polymerization plants, ex- 
cluding royalty, insurance, obsolescence, taxes, interest lab 
control, and compression (if any). G. A.C. 


MISCELLANEOUS 


312. Petroleum industry and the human problems of the Sahara 
to-day. (In French.) F. Borrey. Bull. Ass. frang. Tech. 
Pétrole, 1959, 885-96.—Author (surgeon) has studied adapta- 
tion to tropical climates and analyses main problems (patho- 
logical, psychological) faced by petroleum industry in Sahara. 
Satisfactory solution of these may introduce, on international 


_seale, African worker into modern industry. 


(Author’s summary.) 


313. Refinery expansion in Europe. T. H. H. Skeet. 
Petroleum, Lond., 1959, 22, 381.—In the post-war period the 
tendency has been to locate refineries in the consuming rather 
than the producing areas. In W Europe ca £1000 million has 
been spent on refinery development in this period. A general 
review of recent and projected European refineries is given, 
with tables giving ownership of refinery capacity by nationality 
and by company, and also the increase in capacity in each 
country since 1950. G. DB. 


314. French petroleum policy in N Africa. J. Bertin-Rolleau. 
Petroleum, Lond., 1959, 22, 397.—The petroleum policy of the 
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French Commonwealth is the responsibility of the Bureau de 
Recherches de Pétrole, founded in 1945. Some general 
comments on the activity of this institution are given, fol- 
lowed by a description of work in the Sahara fields of Ahnet, 
Edjelé, Hassi-Messaoud, and Hassi-R’Mel. Investments in 
the Sahara reached 80 milliard franes in 1958. Production 
may reach 50-60 million tons by 1965. Some mention is also 
made of production in Gabon, Congo, and Senegal. 
G. D. F. 


315. SNPA and its petroleum activities. (In Spanish.) Anon. 
Combustibles (Zaragoza), 1959, 19, 57-70.—Account of Societé 
Nationale des Pétroles d’Aquitaine at Lacq (ef Abs. 806, 1956; 
2074, 1958; 1631-2, 1959). V. B. 


316. Spanish petroleum law. (In Spanish.) Combustibles 
(Zaragoza), 1959, 19, 15-25.—Text of law of 26 Dec 1958 on 
the regulation of the exploration for and production of hydro- 
carbons. Covers liq and gases in three zones, Spanish main- 
land, Balearics, Canaries, N Africa; Spanish Guinea; Spanish 
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W Africa. Headings are: general; 


tion; sanctions; transitional provisions. ¥.R. 


817. Esso refinery, Milford Haven. Anon. Fluid Handl., 
1959, 287-91.—Progress report on stages reached in con- 
10° tons pa refinery and 


struction of Esso’s £18 million, 4-5 » 


marine terminal at Milford Haven. W. A. M. 


318. Applied hydrocarbon thermodynamics. Pt 11. W. C. 
Edmister. Petrol. Refin., July 1959, 38 (7), 161.—The flow 
calculations for gases and gas-liq mixtures are discussed in 


this part. The operation requires the application of thermo- 
dynamic relationships and the exponents N’, N, and Z (these 


have been developed in Pts 7, 8, and 9). Three types of 


compressible fiuid flow are, generally, of interest. (1) Nozzle 
flow, where the pressure energy of the gas is converted to 
kinetic energy. (2) Pipe flow. (3) Diffuser flow, in which the 
kinetic energy of a high velocity gas is converted to pressure 
energy. Two examples are included in the paper to elucidate 
the calculation methods discussed. M. F. M. 


Geochemical Methods of Prospecting and Exploration for 
Petroleum and Natural Gas. A. A. Kartsev, Z. A. 
Tabasaranskii, M. I. Subbota, and G. A. Mogilevskii. 
English translation edited by P. A. Witherspoon and 
W. D. Romey. Berkeley, Los Angeles: University of 
California Press; London: Cambridge University 
Press, 1959. Pp. xxiii + 349. 94s. 


For more than twenty years there has been debate on the 
matter of geochemical prospecting for oil and gas. It is, 
therefore, of considerable interest to have a translation of a 
book which is largely about this topic and of Russian 
origin, for it is in the U.S.S.R. that geochemical prospecting 
for oil and gas has been employed most extensively. Out- 
side that country there has been somewhat sporadic em- 
ployment of these techniques, although many have tried to 
keep a continual watch on developments in this field. One 
oil man, in discussing the position of geochemical prospect- 
ing, remarked, ** It’s like having a bear by the tail. You 
don’t know whether to hang on or to let go.” 

The Russian edition of this book appeared in 1954. Its 
main chapters discuss the geochemistry of petroleum 
formations, the geochemistry of gases, gas surveys, core-gas 
surveys, oil and gas logging, bitumen and_ bitumen- 
luminescence methods, hydrochemical methods, water-gas 
surveys, soil-salt methods, the oxidation—reduction poten- 
tial method, and microbiological methods. 

Much information and many interesting ideas are pre- 
sented, and on that account young geologists, in particular, 
should read it. There is, however, a tendency to say the 
same thing twice, or more times, in a short space, and to 
put in matter which is not especially relevant. Thus, 
although true, is it necessary to inform anyone who is likely 
to benefit by reading the book that ‘‘ Gaseous minerals 
differ from ordinary ones mainly in that they do not have a 
definite crystalline form and therefore cannot be deter- 
mined by the methods used in mineralogy:” or that 
‘sample flasks must be carefully protected . . . because 
of their fragility’? This shortcoming goes well beyond 
mere sentences in some places. 

Frequently mention is made of several different view- 
points or methods in succession without adequate assess- 
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production concessions; refining, storage, and transportation 
permits; taxation; complementary rights and duties; 
authority and jurisdiction; nullity, expiration, and renuncia- 
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319. The Clean Air Act. Requirements and application, 
C.M. Opie. J. Inst. Fuel, 1959, 82, 421.—The Clean Air Act, 
1956, forbids the emission of dark smoke except for short 
specific periods, and requires that grit and dust shall be 
reduced by fitting efficient grit arresters. In addition to 
strengthening control over industrial smoke, it provides for 
the prevention of smoke from domestic houses; this will be 
done through the establishment of smoke-control areas, 
Local authorities must be advised of the installation of new 
furnaces, and prior approval can be obtained. Other sections 
deal with railway engines, vessels, Crown premises, and 
transitional provisions. The application of the Act to 
industry raises problems in so far as: (1) to conform with the 
Act technical improvements in installation and plant opera- 
tion will be necessary; (2) these improvements should be 
economic in operation and not interfere with the working of 
the plant; (3) the principal difficulty is how to burn bitu- 
minous coal of all types and grades in a variety of appliances 
under different, and at times difficult, conditions. Local 
authorities are given the duty to enforce the provisions of the 
Act, but consideration should be given to the difficulties, 
technical and financial, of industry in effecting a permanent 
improvement in atmospheric pollution. D. K. 


ment. Moreover, some points seem to be brought in merely 
for the purpose of being rejected. There are repeated 
digs at U.S. work and workers in the field of geochemical 
prospecting for oil. 

A substantial part of the book is concerned with applica- 
tions of geochemistry which require the existence of deep 
holes. Such applications bear the same relationship to the 
common interpretation of the term geochemical prospecting 
as, for example, electric or radioactivity well-logging bears 
to geophysical exploration. Some of the types of observa- 
tion and concepts involving wells antedate the era of geo- 
chemical surveys; they and their limitations have long been 
appreciated by oil geologists. Greater detail and increased 
sensitivity have come from the newer developments. 

There is no indication of the costs of the various tech- 
niques, but occasionally there are glimpses of the time 
requirements for parts of the operations. Perhaps this 
omission is understandable in the light of U.S.S.R. economy 
and conditions. 

One piece of repetition, fully justified because of its 
importance, is exemplified by: ‘* Geochemical methods of 
prospecting for petroleum should be used only in close 
connexion with the other prospecting work. The results 
should then be evaluated in the light of all available geo- 
logical and geophysical data. . . . The use of geochemical 
methods separately from the other methods and evaluation 
of geochemical results without reference to geological data 
leads to incorrect conclusions.” With this important 
injunction in mind it is surprising to find no really good 
diagrams or series of diagrams to illustrate the point. 
Admittedly there are diagrams which show various types 
of geochemical anomaly in relation to producing areas or 
subsurface structures, but these are relationships revealed 
after a discovery and not associations upon which a 
decision to drill was made. Although suitable examples are 
presumably available in the Russian literature, even readers 
of the original book would have found their inclusion most 
helpful. Detailed cross-sections would have contributed 
materially to better evaluation of the use of the various 
techniques. 

Maps and some diagrams are without scales. In some 
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cases, however, an indication of scale can be obtained from 
the text. The stippling on one map violates the rules of 
contouring, and undoubtedly the basic data should have 
been handled by contouring. 

Despite the apparent wide use of geochemical techniques 
in the U.S.S.R. oil industry, it is evident that their applica- 
tion is frequently far from simple, for there are many 
cautionary remarks in addition to those referred to earlier, 
eg. “None of the direct geochemical methods, however, 
can tell the investigator whether or not oil and gas pools 
are present. (Even less are they able to tell whether a pool 
is of economie proportions.) They can only verify the 
presence of petroleum hydrocarbons which may be present 
in dispersed form.”’ ‘“‘ It has been found that geochemical 
investigations involving horizons close to the surface are 
effective in geologic provinces where the rocks are con- 
siderably disturbed. Under some other conditions they are 
relatively ineffective.” ‘‘... the main migration paths of 
hydrocarbons that are detected by the gas survey are zones 
of tectonic disturbance and areas of increased fracturing. 
. . . gaseous anomalies in the region of a platform are 
diffuse and indistinct.” “The clearest most reliable 
results are obtained in folded regions. . . .” . even 
to-day, hydrochemical exploration techniques are not 
proven techniques.” 

The U.S.S.R. Fifth World Petroleum Congress paper on 
geochemical prospecting for oil does not indicate any major 
changes since the publication of the original book. Debate 
on the effectiveness of geochemical techniques in surface 
exploration for oil and gas is, therefore, likely to continue. 
The assessment of effectiveness is far from simple, for when 
several techniques have been used in an area it is very 
difficult in many cases to decide what was primarily 
responsible for the choice of the site of a discovery well, and 
the extent to which expenditure on a given technique was 
worth while. 

The California Research Corporation and the editors have 
done a most useful service to petroleum geologists in making 
this translation available widely. G. D. H. 


Chemical Engineering Practice. Vol. 6. Fluid Systems, 2. 


Ed. Herbert W. Cremer and Trefor Davies. London: 
Butterworth’s Scientific Publications; New York: 
Academic Press, 1958. Pp. 600 + xxvi. 95s. 


The sixth volume of the series deals with a wide range of 
different operations. Consequently the text is in the nature 
of a collection of articles by different authors. 

The chapters on gas absorption resemble a condensed 
version of the books by Morris and Jackson and Max Leva, 
but which has been brought up to date. The treatment of 
adsorption is less fundamental, but contains useful design 
data. 

There are many good drawings in the section on evapora- 
tion, but it is unfortunate that the design and operation of 
reboilers appears to have been overlooked in the series so 
far. 

The chapters on fluidization are a good balance between 
theory and practice. The mechanism of heat transfer is of 
particular interest, and useful recent references are given. 
Examples from the petroleum industry of catalytic pro- 
cesses figure largely in the application of fluidization, 
although mention of other industries is not neglected. 

The inclusion of chapters on specialized topics such as 
liquefaction and fractionation of gases, refrigeration prac- 
tice, and sublimation and vacuum freeze drying is a good 
feature of this work. These chapters contain material that 
is often not readily available to engineers and others 
responsible for the operation of plant. 

A well-written group of six chapters is devoted to liquid— 
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solid systems. Leaching, crystallization, and filtration are 
soe of the earlier unit operations with a background of 
empiricism, and the brief historical introductions add to the 
interest of the test. In the description of filtration equip- 
ment, the use of diagrams, notes, and tables makes for a 
good utilization of the space available. The chapter on 
centrifuging is also well illustrated with diagrams. 

The rheology or flowing properties of colloidal systems is 
mentioned briefly in the chapter devoted to colloids. How- 
ever, the considerable industrial use of asphalts and 
bitumens might merit an extension of this topic in a later 
volume. 

The production of this series of volumes has received an 
unfortunate setback due to the death of T. Davies. How- 
ever, Sidney B. Watkins of King’s College, London, is to 
succeed him as Managing Editor. L. G. M. 


Gas Chromatography. Second edition. A. I. M. Keulemans. 


ad. C. G. Verver. New York: Reinhold Publishing 
Corpn; London: Chapman & Hall, 1959. Pp. 
xxi + 234. 60s. 


In 1957, Dr Keulemans showed great courage and fore- 
sight in undertaking the production of a handbook con- 
cerned with the procedures and theories of the rapidly 
developing technique of gas chromatography. During the 
last two years, many striking advances in the application of 
this powerful analytical tool have taken place, and the 
same author has now attempted to bring his publication up 
to date in a second edition. His complete mastery and 
knowledge of the subject is amply demonstrated by the 
extent to which he has succeeded in this laudable task. 

Examples of application have been modernized and 
Appendix 1 rewritten with the praiseworthy object of 
restricting the number of stationary phases used in gas 
chromatographic methods to a few standard types wherever 
possible. Included are descriptions of the highly efficient 
columns of Scott and Golay and the sensitive detector 
systems of Lovelock and McWilliam. An adequate 
subject index has been added. 

Although not restricted to petroleum topics, this volume 
constitutes a concise reference manual which the practising 
petroleum chemist can hardly afford to ignore. 

H. C. R. 


Continuous Analysis of Chemical Process Systems. Sidney 


Siggia. New York: John Wiley & Sons Inc; London: 
Chapman & Hall, 1959. Pp. xiii + 381. 68s. 


It is clear from the introduction to this book that it is 
intended to serve its purpose in a particular situation, that 
in which the operator of a process plant, having an analytical 
control problem and being able to specify the analytical 
approach that should be used, approaches an instrument 
manufacturer whom he expects not only to supply an appro- 
priate instrument but also to establish its applicability by 
experimental runs. Accordingly, the body of the book is a 
catalogue of instrument manufacturers, with the instru- 
ments which they provide classified according to type of 
analysis carried out. 

For the purpose intended, the book provides a handy 
method of making a preliminary selection of instruments 
for a given purpose in order to approach the appropriate 
manufacturers. 

The range of analytical methods covered is wide, ranging 
from the simple physical parameters, such as density, 
viscosity, and refractive index, to ultra-violet, infra-red and 
mass spectrometry, electrical measurements, chromato- 
graphy, specific chemical analyses, and automatic titri- 
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metry. Each instrument is described mainly by extracts 
from the manufacturer’s literature, according to principle 
of operation, range of application, accuracy and precision, 
installation and construction specifications, response time, 
use with controllers, and other details. The information 
given is sufficient in most cases to enable a process plant 
operator who has little knowledge of what is now available 
in analytical instrumentation to select an instrument which 
is likely to suit his particular application. Unfortunately 
no indication of cost is given. At a rough estimate this 
must vary by a factor approaching a hundred times between 
the simplest and most complicated instrument described. 

The available instruments are covered up to the latest 
possible moment; indeed, some are mentioned which are not 
yet commercially available. In spite of this commendable 
effort by the author, it has to be borne in mind that 
analytical instrument technology is in a phase of rapid 
development, owing to the absorption of techniques and 
hardware from related fields, particularly from other 
applications of electronics. The basic information in this 
book must be supplemented by that in periodical journals 
if one is to keep abreast of progress. 

This is not intended to be a comprehensive text-book on 
continuous analytical techniques, but the author could per- 
haps have emphasized more strongly that the main 
difficulties in the application of continuous analytical 
instruments lie not so much in the selection of an analytical 
approach nor in the selection of an instrument to make the 
necessary measurements, but in the elucidation of sampling 
difficulties, interference by other components of the stream, 
susceptibility to ambient fluctuations, and 24 hours-a-day 
reliability in the environment of a process plant. If the 
application is new, much technical co-operation between 
instrument manufacturer and potential user is required at 
an early stage if the results are not to be disappointing. 


Although the European instrument market is said to be 


~ 


included, coverage is not so intensive as that of U.S. 


manufacturers (U.S.A.—48 manufacturers, Germany—8, 
U.K.—4, Switzerland—1) and readers on this side will note 
the omission of many of the products of the growing 
analytical instrument industry of Europe. A. J.C. 


Mass Transfer Between Phases. T.K.Sherwood. University 
Park, Pennsylvania: Phi Lambda Upsilon, Penn- 
sylvania State University, 1959. Pp. xi + 84. $2.50. 


“*Mass Transfer Between Phases”’ isthe thirty-third Annual 
Priestley Lecture, given at Pennsylvania State University 
in 1959: initially, molecular diffusion, covering diffusion 
coefficients in both gases and liquids, is discussed. A clear, 
interesting analysis section follows dealing with eddy 
diffusion, which is a subject on which Professor Sherwood 
has made particularly important contributions. The dis- 
cussion of transfer from a solid to a turbulent stream which 
follows leads to the application of the Reynolds analogy to 
mass transfer, with some of the better-known analogies, 
including the Chiltern-Colburn J factor. 

Mass transfer with chemical reaction follows with a dis- 
cussion of the various theories put forward under the film 
and penetration concepts. A later section deals with ion 
diffusion, showing close agreement mass transfer coefficients 
predicted by those theories. The importance of the role 
of diffusion in heterogeneous reactions with solid catalysts 
is discussed, with particular reference to porous catalysts. 

The final section deals with mass transfer between two 
phases, referring particularly to barrier at phase boun- 
daries. 

The whole lecture is a very useful contribution to the 
present state of our knowledge, especially as regards the 
mechanism of transfer processes. F. H. G. 
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American Petroleum Refining. Fourth Edition. H. S. Bell, 
New York, Toronto, London: D. van Nostrand Co, 
Ltd, 1959. Pp. ix + 538. 94s. 


The book is intended to provide, in a compact form, 
insight into petroleum refining for people working in 
different branches of the petroleum industry. Con. 
sequently, historical reviews are included and theoretical 
discussions excluded. The field covered is wider than that 
by books restricted to chemical engineering. Thus, chap. 
ters on ‘‘ Refinery Location,” ‘‘ Storage of Oil,” ‘‘ Volume 
Measurements,” ‘‘ Evaporation and Losses,” “‘ Fire Pro. 
tection,”’ “* Utility Requirements,” and ‘ Pollution Aspects ” 
are included. 

The book contains a liberal number of tables, line dia- 
grams, and illustrations. However, the number of these is 
sometimes excessive, e.g. there would appear to be little 
gained by including four illustrations of pipe furnaces which 
look very similar to each other. 

There are several technical points on which the book can 
be criticized. Thus, the system of symbols is not constant 
but varies from page to page, and indeed from one equation 
to another even on the same page, e.g. », vapour velocity, 
p:, liquid density, as opposed to U, vapour velocity, P,, 
liquid density. In one case viscosity and mass velocity are 
denoted in the text by yz (used elsewhere as vapour velocity 
and G@ respectively and in the accompanying diagram as 
Zand V respectively. W is defined as the volume of solute 
free treated solvent, but w is used, then W in the next 
equation. The variation of gas volume with absolute 
temperature at constant pressure is termed ‘‘ Gay Lussacs ” 
law and later on ‘“ Charles” law; calcium hydroxide is 
given as a component of the solutizer solution instead of 
potassium hydroxide. 

In a book of this size much has to be omitted, but one 
might have expected a description of burners in the chapter 
on “ Pipe Heaters.’ Similarly, in a chapter on “ Treat- 
ment of Petroleum Products ” mention cannot be found of 
the air solutizer process, which is much more commonly 
used than the solutizer process. 

In the opinion of the reviewer there are better books 
available for those with some knowledge of the subject and 
also for those with little knowledge who wish to read a 
general review of the industry. S. E. M. 


‘ 


Petroleum Refinery Manual. Henry Martyn Noel. New 
York: Reinhold Publishing Corpn; London: Chapman 
& Hall, 1959. Pp. x + 182. 64s. 


This publication satisfies a long-felt need and is a must 
for the refinery engineer’s bookshelf. 

It is not difficult to visualize the author as the fountain 
of know-how in a modern refinery technical department. 

The author has succeeded in concentrating in a remark- 
ably slim volume a wealth of detailed information and data 
concerning the refinery engineer’s day-to-day business. 

The overall object and achievement of the manual is to 
take the reader through all the stages involved in building a 
refinery, from the initial concept through the planning and 
economic studies, design and mechanical engineering, and 
construction phases to final operation. Typical data and 
obviously well-tried and proven procedures are described, 
together with organization and manpower requirements. 

The main concepts dealt with are the preliminary con- 
siderations regarding refinery locations and the economics 
involved, the engineering phase leading to completion of 
contracts, shop fabrication of vessels, piping, etc., field 
construction from site clearance to completion, including 
accounting personnel and staff work, and the essential 
operating details of the main modern processes. 
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Examples are given in great detail down to the last bag 
of cement. 

The cost data given, both within battery limits and con- 
cerning offsites and utilities, will be found to be particularly 
valuable to the young process engineer. 

Throughout, the examples quoted will be found to be very 
useful standards of comparison for new work. 

The figures covering capital investment, operating man- 
power, and maintenance costs might be challenged by 
engineers accustomed to policies and procedures followed 
in different companies. This challenge, however, can only 
concern minute detail, and must be regarded as insignificant 
in the broader background of the manual. 

It could be argued that the sections concerned with the 
operations and equipment for the various refining processes 
give information which is readily available in the literature 
in numerous books and magazines. The data given, how- 
ever, are in great detail, clear, and concise, and it is very 
convenient to have the flow diagrams, operating conditions, 
and other information available in one and the same manual 
with the process and mechanical engineering and con- 
struction data. S. A. B. 


Industrial Carcinogens. R.E. Eckardt. New York, London; 
Grune & Stratton, 1959. Pp. xi + 164. 46s. 

This is the fourth in the series of Modern Menographs in 
Industrial Medicine. In addition to other appointments, 
the author is also Director of the Medical Research Division 
of Esso Research and Engineering Co at Linden, N.J. 

In his preface Dr Eckardt indicates that his book is 
not claimed to be an extensive study of the subject but is 
intended to give a quick overall view, whilst also serving 
as an introduction, amply supplied with references, enabling 
the serious student to follow the subject further. Most of 
these references (a large proportion of which are to British 
publications) are themselves review articles and books, from 
which the primary sources, 7.e. the original papers, can con- 
veniently be traced. 

In his first, historical, chapter the author stresses the 
need for a sound statistical assessment before a cancer is 
classed as “* occupational’ (which comprise significantly 
less than 1 per cent of all cancers) and expresses doubts 
whether the frequently mentioned association of leukemia 
with exposure to X-radiation or to benzene warrants, on the 
present evidence, its classification as an occupational 
cancer, at least in the absence of certain additional 
symptoms. 

The chapter on experimental carcinogenesis gives details 
of numerous animal experiments, and a warning is issued 
against the view that it is possible, at present, to lay down 
standard carcinogenic test.” 

The main occupational cancers are discussed with a 
description of the relevant clinical features, emphasizing 
those aspects which may explain the nature of the causative 
exposure and hence lead to the development of adequate 
protection. The importance of the industrial hygienist in 
the planning of protective programmes is stressed, and 
particularly the necessity for the careful assessment of 
exposure risk. The pertinent point is made that in a 
modern refinery the plant operator, reading dials in the 
control room, may have exposure to potentially hazardous 

materials that is “‘ little greater than that of the president 
of the company,” whilst the maintenance fitter, in a work- 
shop remote from the actual processing plants but who 
spends all his time in stripping down plant components, 
may be subject to very considerable exposure. 

An interesting aspect of a protective programme is the 
identification, in certain U.S. refineries, by means of orange 
paint, of lines carrying carcinogenically suspect high boiling 
catalytically cracked streams, an identification which is 
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extended to orange tags on laboratory samples of these. 
Up to the present no cancers have developed from exposure 
or potential exposure to such materials. It is typical of 
the author’s strict statistical approach to the subject that 
he then goes on to say, “* Whether this has been the result 
of the protective programme instituted, or whether cancers 
would not have developed even if no protective programme 
had been instituted is extremely difficult to determine.” 
Apart from its considerable general interest, the book 
should prove of value to works medical officers and to 
general practitioners who may be called upon to decide on 
the occupational nature of a cancer condition they en- 
counter. The ‘check list’? of ten questions given in 
Chapter 5 appears especially helpful, particularly the 
repeated warning against drawing unjustifiable conclusions 
from animal experiments and the need for statistical 
correlation between occupation and a particular type of 
cancer. B. 


The Oil Depletion Issue. John H. Lichtblau and Dillard P. 


Spriggs. New York: Petroleum Industry Research 
Foundation Inc. (PIRINC), 1959. Pp. x + 148. 
$2.60. 

Percentage depletion was the subject of a Senate vote 
in 1958 and 1959, and this book was published just before a 
recent examination by the Ways and Means Committee of 
various tax provisions, including depletion allowances. 
The matter is thus a topical issue again, and the authors are 
at pains to adduce every known argument in favour of the 
existing rate of depletion. 

The first section deals with the physical aspects of 
petroleum depletion and shows that the low recovery ratio 
and high risk element distinguish oil and gas production 
from other mineral industries; in the U.S.A. only the 
petroleum industry spends the major part of its earnings on 
the discovery and development of new resources. 

The history of petroleum depletion is then given, in- 
cluding the major Supreme Court decisions on the subject. 
It appears that Democrats form the bulk of the opposition 
to percentage depletion, which is regarded as a tax loophole 
by its opponents. Attempts to abolish percentage deple- 
tion have now been largely replaced by a campaign for a 
reduction from 27-5 to 15 per cent. In succeeding chapters 
it is argued that while such a reduction might increase 
Federal tax in the short term, the Government would obtain 
less revenue from several other sources and in addition 
might be forced to subsidize the maintenance of a strategic 
reserve. Furthermore, the consumer would be hit by 
higher prices and the investor frightened away because of 
the lower rate of return. 

So forcefully are these arguments presented that one is 
surprised when no case is made out specifically in favour of a 
higher rate—surely a logical step from the figures of already 
greatly increased drilling costs and the express desire to 
keep down prices. 

The authors attach very great importance to the strategic 
argument for conserving domestic resources and thus give 
their tacit approval to current import restrictions. On the 
other hand, they admit that oil imports into the U.S.A. 
will fill a larger gap in the future than they do to-day. They 
conclude that a reduction in percentage depletion would 
greatly hinder the U.S. companies abroad who supply these 
imports. 

Although there are in an appendix tables of reserves, 
values, and costs which distinguish between oil and natural 
gas, insufficient distinction between the two is made in the 
text. It is thus not clear whether many of the arguments 
in favour of percentage depletion apply with equal force to 
both fuels. On the whole, however, the book presents the 
case against a reduction in percentage depletion with 
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admirable clarity. It would be an excellent aide memoire 
for those wanting to lobby the Senators who are listed in 
Appendix A as the opponents of the current rate. 8. E. 


ASTM Standards on Petroleum Products and Lubricants. 


(With related information.) Philadelphia, Pa, U.S.A.; 
ASTM, 1959. Pp. 1200 + xxxi. $9.00. 


Details are given of ASTM methods for the testing of 
petroleum products, together with definitions of terms, 
specifications of materials, and recommended practices. 
As experience in the use of methods indicates im- 
provements, these are incorporated by revision, and the 
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present volume contains details of revisions to a number of 
methods. 

New. tentative methods included in this edition are: 
Specifications for Aviation Turbine Fuels (D1655-59T), 
Specific Gravity of Light Hydrocarbons by Pressure Hydro. 
meter (D1657—-59T); Carbon Number Distribution of 
Aromatic Compounds in Naphthas by Mass Spectrometry 
(D1658-59T); Maximum Fluidity Temperature of Residual 
Fuel Oils (D1659-59T); Thermal Stability of Aviation 
Turbine Fuels (D1660-59T); Thermal Stability of U.S, 
Navy Special Fuel Oil (D1661—59T); Active Sulphur in 
Cutting Fluids (D1662—59T); Engler Specific Viscosity of 
Tar Products (D1665—59T). 
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320. Primary degradation of chlorophyll under simulated 
petroleum source rock sedimentation conditions. G. W. 
Hodgson and B. Hitchon. Bull Amer. Ass. Petrol. Geol., 
1959, 48, 2481-92.—From the data presented in this paper, 
it is justifiable to say that the conditions resulting in the 
preservation’ of chlorophyll, with or without conversion to 
pheophytin, are well within the conditions present during the 
formation of petroleum source rocks. 

The major controlling factor was pH, and it was found that 
at high pH values chlorophyll was extensively destroyed and 


Stone, C. B., 373 
Stormont, D. H., 396 
Sudbury, J. D., 402 
Swaminathan, V. 8., 465 
Swiss, M., 488 


Olson, D. C., 402 
Ortloff, G. D., 380 


Lagarde, A., 350 
Landa, 453 
Landes, I. H., 423 
Lauw-Zecha, A., 444 
Leach, R. O., 378 
Ledbetter, R. L., 388 
Lee, W. F. Z., 435 
Lichtenfels, D. H., 458 
Liederman, D., 447 
Liljestrand, W. E., 364, Pipkin, O. A., 481 

368 Porsche, F. Ange 445 
Limes, L. L., 327 Porter, R. , 46 61 
Link, W. K., 339 Prather, B. v. 425 
Littlewood, A. B., 439 Probandt, W. T., 330 
Louis, M., 354 Pyrah, i Pus 450 
Love, F. H., 418 


Pellecer, A., 444 
Petrocelli, J. A., 458 
Picard, M. D., 334 
Pietsch, H., 455 
Pieuchot, M., 349 
Pinchas, 8., 440 


Tainsh, H. R., 342 
Threadgold, P., 353 
Tiraspolsky, W., 360 
Titschack, G., 451 
Tixier, M. P., 351 
True, M. E., 397 


Vajk, R., 347 
von Schickh, O., 464 


Rasbash, D. J., 483 
Rederon, C., 361 
Reeves, C. C., 330 Wainerdi, R. E., 
Reverdy, X., Wallam, K.N., 
Roberton, R. 8., 450 Ward, D. G., 
Rollins, H. i, , 371 Wasicek, J.J., 385 
Rosu, a... 410° Watkins, J. W., 442 
Roszel, 8. 8., 403 Weber, A. G., 388 
Webster, G. M., 377 
Weiss, W. J., 367 
White, P. D.. 379 
Whyman, B. F., 
Wilson, W. B., 423° 
Winkler, H. W., 375 
Winters, J. C., 456 
Woodson, O., 358 
Worden, a A., 323-4 


Waddle, P. R., 374 
McCaslin, J. C., 409 
McKenna, T. A., Jr, 459 
McNamara, R. F., 429 
MeNiel, J. 8., 379 

Mair, B. J., 448 
Martelino, E., 343 
Martin, L. J., 336 
Martin, R. L., 456 
Matthews, B. J., 479 
Maxwell, J. C., 346 
Megill, R. E., 404 
Michels, E. C., 419 
Milner, O. I., 447 

Milo, V. P., 372 

Moore, C. A., 338 
Moore, W. D., 400 
Moss, J. T., 379 
Munteanu, G., 476 


Schneider, S. J., 329 
Segesman, F., 351 
Serruys, M., 480 
Sherwood, P. W., 474 
Simmons, J., 390 
Slingenberg, H. J., 417 
Slotterbeck, O. C., 478 
Smith, F. W., 369 
Stahl, C. D., 383 
Stark, G. W. V., 
Sterrett, E., 420 
Stheeman, H-A., 412 
Stipe, J. C., 327 


462 


483 Yao, T. C., 445 

Yocum, B. T., 416 
Niklasson, R., 468 
Nottes, E. G., 464 


Ziemer, C. W., 398 


EXPLORATION AND EXPLOITATION 


as acid conditions were approached the preservation of total 
pigment was good, with increasing conversion to pheophytin. 
Both the conditions of pH and redox potential favourable for 
the formation of petroleum and the preservation and conver- 
version of chlorophyll were found to be coincident. 

E. N. T. 


321. Problems of fault nomenclature. J.C. Crowell. Bull. 
Amer. Ass. Petrol. Geol., 1959, 48, 2653-74.—Recently there 
has been considerable discussion on the nomenclature and 
classification of faults, and certain ambiguities in the schemes 
now in use have been pointed out. 
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Ideally geologists strive to find slip: the relative displace- 
ment of formerly adjacent points on opposite sides of a fault. 
In practice, we recognize these points where lines formed by 
geological elements meet the fault plane at piercing points. 

Geologists must therefore distinguish habitually between 
geological situations with displaced lines and those with dis- 
placed planes. Fault practice and terminology fail to draw 
this distinction sharply, so that faults are inadvertently 
described incorrectly when slip terms are applied carelessly 
to separation. A qualified cttee of geologists should now 
examine our fault nomenclature and make recommendations 
that will dispel ambiguities. 


322. Submarine exploration for oil. ©. N. Crosthwaite et al. 
J. Inst. Petrol., 1959, 45, 263-83.—Seven papers were pre- 
sented at this symposium. The first outlines historically the 
development of underwater oil production, dealing both with 
inland water and offshore exploration. The second is con- 
cerned with geological aspects and divides marine areas worth- 
while for oil exploration into two categories: the sediment- 
filled structural or erosional depressions on the continental 
land-masses, below epi-continental seas, e.g. Lake Maracaibo, 
and the submerged periphery of the continental land-masses, 
known as the continental shelf. Geophysics is the subject of 
the third paper, and the application to marine exploration of 
the three main oil prospecting tools is considered—magneto- 
meter, gravity meter, and the seismograph. The various 
types of structure used in marine exploration are compared 
in paper four—these include fixed platforms, floating barges, 
and surface vessels. Servicing of offshore operations, corro- 
sion problems, and safety factors are considered. Paper five 
discusses the two main problems of marine drilling—how to 
spud-in and how to keep the sea out of the well. Paper six 
covers testing, both drill stem and completion, and nominates 
the main problem as being the location of testing gear and 
disposal of oil produced. The final paper is concerned with 
economics. Although preliminary area mapping is cheaper 
than on land, gravimeter surveys are more expensive. Costs 
of wildeat drilling, production, and transportation are nor- 
mally higher for offshore operations, although comparative 
costs are very dependent on the area under exploration. 
A. D. 8. 


323. Tectonic features point up oil prospects in Amarillo— 
Hugoton; fast growing giant. Pt 1. J. A. Worden. Oil 
Gas J., 26.10.59, 57 (44), 128.—Paleogeological and _ iso- 
pachyte studies of the pre-Desmoinesian in the Amarillo— 
Hugoton area which covers approx 38,000 sq miles of the 
‘** Four Corners” of Colorado, Kansas, Oklahoma, and New 
Mexico have emphasized the important oil and gas potential 
of the region. The Amarillo uplift, a buried feature, is 
flanked to the 8 by the Palo Duro Basin and to the N by the 
Anadarko Basin trending NW-SE. The Hugoton embay- 
ment is a shallow NW extension of the Anadarko Basin in the 
Oklahoma Panhandle and SW Kansas. Contour maps of 
the top of the Pennsylvanian are presented and analysed; 
these show marked structural features. A _ stratigraphic 
chart indicates major unconformities in the sedimentary 
section, which ranges from Pennsylvanian to Cambrian, but 
there is no significant structural change from pre-Cambrian 
through Pennsylvanian. Regional adjustments are thought 
to have been epeirogenic rather than orogenic. A tectonic 
map of the region is also included. C.A. F. 


324. Here is a subsurface look at the Amarillo-Hugoton area. 
J. A. Worden. Oil Gas J., 2.11.59, 57 (45), 124.—There are 
rapid variations in dip and formation thickness in the 
Amarillo-Hugoton area, and these are shown by a series of 
cross-sections. There is a general S deepening with pre- 
Pennsylvanian units thickening E approaching the axis of 
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the Anadarko Basin. The Pennsylvanian Morrow and Atoka 
thicken into the basins and thin towards basin edges; they 
are absent across the Cimarron uplift. An isopachyte map 
of the Pennsylvanian Morrow is presented, and this shows a 
general thickening to a max of over 2200 ft to the SE, but 
this is irregular due to deposition on an irregular pre-Penn- 
sylvanian erosional surface and post-Morrowan erosion. 
C. A. F. 


825. Stratigraphy of Jackson group (Eocene), South-Central 
Texas. D.H. Eargle. Bull. Amer. Ass. Petrol. Geol., 1959, 
43, 2623-35.—In the course of this investigation exposures 
were studied at type localities of each formation and member 
of the Jackson group of Eocene age in S-Central Texas. Dis- 
covery of uranium and renewed exploratory activity for oil 
and gas in the outcrop area of this group require setting up a 
standard nomenclature for rocks of the group in that area. 
As proposed, the Jackson group consists of four formations, 
in descending order: Whitsett, McElroy, Wellborn sandstone, 
and Caddell. The Whitsett formation consists chiefly of 
bentonitic clays and tuff near the top and sandstones near 
the base. The McElroy formation consists of the Conquista 
clay, the Dilworth sandstone, and the Manning clay mem- 
bers. The Wellborn sandstone and the clayey Caddell 
formation are indivisible into members in S-Central Texas. 


E. N. T. 


326. Montoya group stratigraphy (Ordovician) of Trans-Pecos 
Texas. H. J. Howe. Bull. Amer. Ass. Petrol. Geol., 1959, 
43, 2285-332.—Measurements taken in sections of the Frank- 
lin and Organ mountains show the Lower Ordovician El 
Paso formation to have been progressively truncated towards 
the N, and to be disconformably overlain by the Middle(?) 
and Upper Ordovician Montoya group. 

From the base up this group is divided into the Cable 
Canyon sandstone (coarse, orthoquartzitic) replaced in the 
Baylor Mts by a St Peter sandstone equivalent; the Upham 
formation (dolomite or limestone) containing a Red River 
fauna, which is probably upper Trenton or possibly lower 
Cincinnatian in age; the Aleman formation (also dolomite or 
limestone with much chert, in bands or nodules) with a 
Maquoketa fauna, notably the coral Palewophyllum thomi, 
which crops out in a marker bed for 140 miles; and the 
Cutter formation (non-cherty dolomite) with a late Ordovi- 
cian fauna near its base. E. N. T. 


327. Offshore Louisiana: one of the largest undrilled reserves 
in the world. L. L. Limes and J. C. Stipe. Od Gas J., 
16.11.59, 57 (47), 126.—Most oil and gas in S Louisiana is 
produced from the Miocene, which has favourable strati- 
graphy in conjunction with various types of structural trap. 
This Miocene trend is 70-100 miles wide and approx 300 miles 
long. The sediments are mainly deltaic sands and clays, and 
details of Miocene stratigraphy are given. It can be divided 
into six subdivisions or biostratigraphic units, each of which 
produces oil or gas. Most production comes from inter- 
mediate facies of alternating sands and marine shales, and it 
shifts to the S and E as the producing units become younger. 
Pays are usually fine grained, poorly sorted quartzose sands, 
dirty and calcareous, with permeabilities ranging from 200 to 
15,000 mD, and porosity from 24 to 35°. Average recovery 
is ca 600 brl/acre ft. The S regional dip of the Gulf Coast 
geosyncline is commonly interrupted by local structures, 
which can be grouped into four types: piercement and non- 
piercement salt domes, residual highs, and: fault closures. 
The offshore province offers excellent prospects for major 
reserves. Marine geophysical surveys are relatively low in 
cost and are accurate in defining salt structures; many 
features have not yet been drilled. C. A. F. 
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328. Nature of growth of Southern Louisiana salt domes and 
its effect on petroleum accumulation. G. A. Atwater and 
McL. J. Forman. Bull. Amer. Ass. Petrol. Geol., 1959, 48, 
2592-622. Intensive and deep exploration drilling on pierce- 
ment salt domes of S Louisiana within the past few years 
has yielded a great amount of new information about the 
configuration of the domal cores and the character and 
disposition of the surrounding sediments. Evidence is pre- 
sented which suggests that some salt-dome structures have 
been developed by differential vertical movement, at various 
times, of localized parts of the domal core, as well as by a 
shift in locus of the centre of uplift. 

One of the perplexing problems encountered in the explora- 
tion and development of oil and gas fields associated with 
piercement salt-dome structures in S Louisiana is the common 
restriction of the major reserves of a field to a single flank or 
segment of the structure. There appears to be no consistent 
preferential geographic location of these prolific segments, 
and their apparently random positions on the individual 
structures contribute greatly to the exploration problems of 
piercement salt domes. Sait-dome structures of S Louisiana 
as they now exist represent the end products of complex 
sedimentary and structural histories, and substantial amounts 
of as-yet-undiscovered oil and gas await discovery in fossil 
fields whose existence is obscured by present structure. 


329. Bay Sainte Elaine oilfield, Southern Louisiana. S. J. 
Schneider. Bull. Amer. Ass. Petrol. Geol., 1959, 48, 2470- 
80.—The purpose of this investigation is to determine the 
geologic history and structure of the Bay Sainte Elaine 
field through detailed analysis and correlation of electric logs 
and the use of scout cards. 

The structure is that of a piercement-type salt dome 
exhibiting radial faulting on all but the NW, SE, and E flanks 
ofthe structure. Evidence of major faulting, and depositional 
characteristics during the interval between the BA and BB, 
(Upper Miocene), seem to indicate that it was the period of 
max salt growth. Major hydrocarbon accumulation probably 
took place in late Miocene or early Pliocene time. 

N..T. 


330. Southwest Enville: every well’s a wildcat. Pt 2. C.C. 
Reeves, W. T. Probandt, and T. A. Cullinan. Oizl Gas J., 
7.9.59, 57 (37), 256.—The peg model has been very useful in 
unravelling the complex structure of the SW Enville field in 
S$ Oklahoma. Several fault patterns are possible, and it is 
important that the pattern is defined as accurately as possible 
for determining the productive area. Early drilling and de- 
velopment suggested a simple anticline, but later wells have 
shown that it consists of displaced anticlinal fault blocks 
apparently due to uplift of the basement complex. Details 
of the dating of the faulting and the fault patterns are given. 
The finding of the field is of major importance because it has 
directed attention to the area which for some years has been 
thought to be a poor prospect for structural traps. 
C. A. F. 


331. Sedimentation of some Springer sandstone (Mississippian- 
Pennsylvanian) reservoirs, Southern Oklahoma. L. Jacobsen. 
Bull. Amer. Ass. Petrol. Geol., 1959, 48, 2575-91.—Springer 
sands are important drilling objectives in much of the Ard- 
more and Anadarko Basins, but probably more than half of 
all oil found in these sands was in an area of ca six townships 
in W Carter and E Stephens Counties, Oklahoma. Most of 
this Springer oil production is from the Sho-Vel-Tum district. 


Oil occurs in the Springer sands and other zones, and on. 


several different structural features within this area. The 
Velma and Sholom Alechem Springer accumulations will each 
have an ultimate oil production of more than 100 million brl 
and the other named fields are in the 2-10 million brl range. 
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Evidence is presented that the structural elements were 
being developed during sedimentation, and that they had 
appreciable topographic relief. On the topographic highs an 
environment was favourable to the deposition of excellent oil 
reservoirs, and in the lower protected areas the environment 
resulted in the deposition of a favourable source facies. The 
local sedimentational pattern is considered to be the critical 
factor in the development of the oilfields. K..N. TF, 


332. Arkansas Basin test traps four sands. F. J. Gardner. 
Oil Gas J., 2.11.59, 57 (45), 123.—There are good prospects of 
important gas development in the Arkansas Basin. A recent 
well, 1 Ernest Carpenter, in Franklin County was completed 
in four Pennsylvanian Atoka sands between 1739 and 6827 ft. 
Total calculated open flow was 11,640 Mcf/day, and quadruple 
completion has been used. The well is situated on the SE 
flank of a large structure which includes the Aetna gas field. 
3. 


333. Pre-Desmoinesian isopachous and palzeogeologic studies 
in Central Mid-Continent region. G. G. Huffman. Bull. 
Amer. Ass. Petrol. Geol., 1959, 48, 2541-74.—Isopachous and 
palzogeologic maps comprise the major part of this study. 
A short discussion of the tectonic features, stratigraphy, and 
geologic history is included. Major tectonic features of the 
Central Mid-Continent area are outlined, and their relation 
to present thickness and distribution of pre-Desmoinesian 
strata is discussed. 

Epeirogenic movements were mild throughout early 
Paleozoic, with geosynclinal development in S Oklahoma. 
Eustatic changes produced major unconformities and offlap— 
overlap relations. Strong warping occurred in post-Hunton, 
pre-Chattanooga time. Major orogenic movements are post- 
Mississippian, pre-Desmoinesian, with max movement in late 
Morrowan. Final structural development took place in late 
Cretaceous and early Tertiary. Throughout much of Palzo- 
zoic time, the axis of max deposition in S Oklahoma paralleled 
the Wichita~Amarillo trend in the ‘‘ Wichita embayment.” 


334. White Mesa field, environmental trap, San Juan County. 
Utah. M. D. Picard. Bull. Amer. Ass. Petrol. Geol., 1959, 
48, 2456-69.—To 1 Dec 1958 there were 48 oil wells in the 
White Mesa field, many of which produce from rocks de- 
posited in the restricted environment. In origin White Mesa 
and the related fields (Aneth, McElmo Creek, Ratherford) 
have been called a “‘ reef complex.’’ The writer believes the 
term biostromal complex to be more descriptive of Desert 
Creek zone stratigraphy in the area. 

Structurally, the area can be divided into two units: the 
SE part strikes N 30° W-N 90° E and dips gently N and W 
at the rate of 60-115 ft/mile. The structure in the NW part 
of the field is related to the Ratherford field, and a small 
area of “‘ closure ”’ is present. 

This field is stratigraphically an area of rapid lateral and 
vertical lithologic change. It can be divided broadly into 
three units: high-carbonate (more than 79%) rocks on the N 
margin; high-carbonate rocks trending NS, subsidiary to the 
N unit; and a restricted lithofacies bordering the N margin 
and surrounding the N trending carbonate lithofacies. 


335. Late Mesozoic positive area in Western Utah. H. D. 
Harris. Bull. Amer. Ass. Petrol. Geol., 1959, 48, 2636—52.— 
The primary purpose of this paper is to define the limits, 
configuration, and axial trend of the ancestral highland in 
W Utah from which material was eroded and transported 
eastward into the Rocky Mountain geosyncline to form the 
thick orogenic deposits of latest Jurassic(?), Cretaceous, and 
early Tertiary ages. 

Study of the contact relations of the voleanic rocks with 
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older rocks indicates the existence of a linear positive element 
in W Utah, called herein the Sevier arch, during the late 
Mesozoic era. The axis of this arch trends generally NE and 
is more or less parallel with the axis of the Manhattan geanti- 
cline of Central Nevada and the early Cordilleran geanticline 
of E Nevada that became positive in Devonian and latest 
Paleozoic time respectively. The Sevier arch thus appears 
to be the third of a series of major upwarps developed by 
eastward progression of Paleozoic and Mesozoic orogenies. 


336. Stratigraphy and depositional tectonics of North Yukon- 
Lower Mackenzie area, Canada. L.J. Martin. Bull. Amer. 
Ass. Petrol. Geol., 1959, 48, 2399—455.—Rocks of Precam- 
brian and Tertiary age are present in the N Yukon—Lower 
Mackenzie area, as well as strata of every Paleozoic and 
Mesozoic system. Dominant rock types are: Precambrian 
and Lower Cambrian—clastics; Middle and Upper Cambrian 
—carbonates; Ordovician and Silurian—carbonates, black 
shales, and bedded cherts; Middle Devonian—carbonates and 
shales; Upper Devonian—clastics; Mississippian—carbon- 
ates; Upper Pennsylvanian and Lower Permian—clasties; 
Triassic—shales and limestones; Jurassic and Cretaceous— 
elastics; Tertiary—clastics. 

Since Precambrian time most of the E past of the area has 
formed part of the cratonie interior of the continent. Basins 
have occupied parts of the W half and 8 margin of the area 
at many times, and these regions have generally exhibited 
relatively high tectonic activity. E. N. T. 


337. Ordovician and Silurian stratigraphy and sedimentation 
in Southern Manitoba, Canada. J. M. Andrichuk. Bull. 
Amer. Ass. Petrol. Geol., 1959, 48, 2333-98.—The initial 
Ordovician sediments deposited in S Manitoba were sands 
and shales; the Winnipeg formation, which ranges in thick- 
ness from less than 100 ft in the Winnipeg area to 225 ft in 
the SW corner of the province. This formation consists 
mainly of green, blue-green, olive-brown, locally dark brown 
or’ brown-black, non-caleareous shales, and white to buff 
unconsolidated to poorly consolidated medium- or coarse- 
grained quartzose sand. In this study the sedimentation 
history is outlined from a consideration of isopach and litho- 
facies patterns of each sub-unit. The interpreted genesis of 
dolomites is based on vertical and lateral rock and fossil 
associations and preserved textures as recorded in the cross- 
sections. 

The Winnipeg formation rests unconformably on the Pre- 
eambrian basement complex that is composed of granites, 
granodiorites, and schists in the wells studied. The basal 
strata of the Red River formation consist of carbonates 
(generally limestone) with downward increasing amounts of 
argillaceous material and silt content. 

The Ordovician and Silurian sequences contain potential 
petroleum reservoirs, including porous quartzose sands 
(Winnipeg) and fine to medium crystalline porous dolomites 
(Red River, Stony Mt, Interlake). 


338. Oil search under way in vast interior of South America. 
Pt 3. Geology of sedimentary areas in Brazil, Bolivia, and 
Peru becoming better known. ©. A. Moore. World Oil, Nov 
1959, 149 (6), 150.-—Oil possibilities of Brazil, Bolivia, and 
Peru are described. Although much useful geological in- 
formation has been gleaned, the remoteness of potential areas 
has retarded development. There are three producing areas 
in Brazil: the Bahia Basin, the NE coastal plain, and the 
Lower Amazon area. So far significant production has been 
found only in the Bahia Basin, but there are favourable source 
and reservoir rocks in many areas. The main areas of in- 
terest in Bolivia are the sub-Andean belt E of the mountains 
and the adjacent plains. These contain Paleozoic, Mesozoic, 
and Tertiary beds with marine sections, and structures are 
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known. Seeps occur, and a few fields have been found along 
elongated anticlines. Peru has produced oil for many years, 
mostly from the NW coastal area (La Brea—Parinas), but 
there is now production from several areas on both sides of 
the Andes. There are very good future prospects in the 
Montana (Oriente) or sub-Andean belt of E Peru. Many 
anticlines are known, and there should be stratigraphic traps 
to the E. Recent drilling in the area has been successful. 
C. A. F. 


339. What are the chances for oil in the sedimentary basins of 
Brazil? W. K. Link. Oil Gas J., 16.11.59, 57 (47), 289.— 
Ca 27° of Brazil is occupied by sedimentary basins consist- 
ing of three Paleozoic basins: Amazonas, Maranhao, and 
Parana; and Cretaceous basins in NE Brazil, Sergipe- 
Alagoas, Tucano, and Reconcavo. Commercial production 
has so far been found only in the Reconeavo Basin. The 
geological framework of Brazil is outlined, together with the 
regional geology of the basins. The Reconcavo Basin in 
Bahia covers some 15,000 sq km and contains seven oilfields, 
The main fields are Dom Joao, Agua Grande, and Candeias, 
Total production is ca 60,000 bd, of which half comes from 
Agua Grande. Accumulations are in horst blocks, strati- 
graphic and fault traps. C. A. F. 


340. Gabon strike boosts outlook. Anon. Oi#/ GasJ., 5.10.59, 
57 (41), 120.—Wildcat Rembo Kotto 1, 45 miles SW of pre- 
sent productive area in Gabon, W Equatorial Africa, tested 
340 bd of high gravity crude from 2000 ft and is being deep- 
ened. a. C. F. 


341. African oil. Anon. Oi Gas J., 16.11.59, 57 (47), 
298.—A recent discovery in Gabon, W Africa, may prove a 
major field in this country. The well, 1 Rembo Kotto, 
flowed 340 bd of high-gravity oil from 2000 ft. Production 
in Gabon is increased with a 1958 output of 3,761,000 bri, 
There are four producing fields, all on the Cap Lopez penin- 
sula: Pointe Clairette, M’Bega, Animba, and Ozouri. The 
recent find is in the interior of the country and has encouraged 
exploration away from the coast. Elsewhere in Africa oil 
search is being intensified. In N and S Africa there are 
highly folded and faulted geosynclinal belts and there are 
very large basins in the interior filled with Lower Paleozoic 
and Tertiary sediments. Prime targets for exploration are 
the coastal basins, with marine sediments around the margins 
of the continent. ©. A. ¥. 


342. Major gas fields of West Pakistan. H. R. Tainsh ef al. 
Bull. Amer. Ass. Petrol. Geol., 1959, 43, 2675—-700.—The total 
vol of recoverable methane in the region of the Sui gas field 
in NE Baluchistan is estimated to be over 10 million million 
cu ft, but none of the wells drilled so far has given evidence 
of liq hydrocarbons in appreciable quantities. The gas 
overlies saline water. Minor shows of oil have been observed 
and flowing gas is accompanied by a little ‘‘ condensate ”; 
bitumen is widely distributed in the Eocene rocks. 

Because of the widespread distribution of shows of hydro- 
carbon and other gases it is not possible to reach definite 
conclusions regarding the source rocks and migration paths, 
but it is suggested that the Eocene and Cretaceous shales 
have been the source of much methane, and the carbon di- 
oxide and some nitrogen may have come from Cretaceous and 
Jurassic limestones. Much of the nitrogen, perhaps with 
carbon dioxide, may be the result of deep-seated igneous 
intrusions. 

In this paper the migration of the gases is studied against 
the background of the complex geological history of the 
region. E. N. T. 


343. Philippine petroleum potential. EE. Martelino. Jnternat. 
Oilman, 1959, 18, 373-4.—The prospect of finding oil in com- 
mercial quantities is extremely hopeful. Many indications 
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of oil or gas have been reported, and one well is producing 
72 bd of paraffin-based crude. One refinery has been built, 
two are building, and one is planned. G. B. 


344. Petrographic distinguishing of Zechstein dolomites in 
Emsland through their acid residues. (In German.) H. 
Fiichtlbauer. Erddl. u. Kohle, 1958, 11, 689-93.—In the 
German-—Dutch frontier region natural gas is produced from 
lamellar and primary dolomite. The primary dolomite is 
characterized generally by the presence of alge which fail 
in the lamellar dolomite. However, in the 8, in Bentheim 
field, these occur exclusively in lamellar dolomite. Micro- 
scopic investigation of the residues from soln in dil HCl 
permits differentiation between primary and lamellar. Eight 
samples are required to obtain differentiation with 99°, 
certainty. Extensive tabulations and eight refs. R. T. 


$45. Oil prospects in § Italy. Pt 2. E. Beneo. Oil Gas J., 
19.10.59, 57 (43), 181.—A gravity survey has been carried 
out over S Italy covering an area of 90,000 sq km. This has 
shown a major gravity low in the flysch between the Apennine 
and Gargano—Murge sectors interrupted by a local positive 
in the Vulture voleanic zone; but the relations between the 
flysch and the gravity picture are obscure. Borehole data 
from the area are discussed. and it seems likely that the 
gravity low is due to a very deep trough in the igneous base- 
ment limited by faults. The Vulture positive is probably 
due to a marked local rise in the basement. The history of 
the basin formation is described briefly and oil possibilities 
in the area evaluated. The flysch area produces small 
amounts of gas, but porosity conditions are generally poor. 
In the Apennine region exploration is hampered by intensive 
fracturing and possible angular unconformities. The area 
requires detailed stratigraphical and geometrical studies for 
proper appraisal. There is also much faulting in the Gargano 
region, where there is bituminous gypsum with a limestone— 
marl sequence; planned tests will help to evaluate this area. 
The Murge area, which forms a descending plateau, contains 
gently folded Cretaceous limestones; no seeps are known, but 
there are potentialities in Lower Mesozoic fractured dolomite, 
where these are effectively capped by impermeable marls. 
©. A. 


346. Turbidite, tectonic, and gravity transport, Northern 
Apennine Mountains, Italy. J. C. Maxwell. Bull. Amer. 
Ass. Petrol. Geol., 1959, 48, 2701-19.—The geology of the N 
Apennine Mountains has been actively investigated during 
the past 25 years by geologists of the Italian Geological 
Survey, and the purpose of the present paper is to make 
readily available in English a summary of the geology of this 
remarkable area. 

The area is perhaps unique in that it underwent long- 
continued sedimentation in a moderately deep-sea environ- 
ment and suffered concurrent compressional orogeny, in large 
part without exposure of the area above sea-level and without 
interruption of the process of sedimentation. Gravity slides 
resulting from the sub-sea folding and faulting are closely 
involved with both normal pelagic sedimentation and with 
deposits from turbidity currents (turbidities). Gravitational 
phenomena appear here in exaggerated form. The requisite 
conditions must have existed from time to time in other 
sedimentary basins, however, and similar though perhaps 
less obvious occurrences are to be expected. 


GEOPHYSICS AND GEOCHEMICAL 
PROSPECTING 


347. How to correct and interpret gravity data. R. Vajk. 
World Oil, Nov 1959, 149 (6), 143.—Variations in gravity over 
the earth’s surface are only partly due to geological effects, 
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so that in interpreting gravity surveys the data must be 
corrected for unwanted effects. These corrections are de- 
scribed, the most important being latitude, elevation (free-air 
and Bouger), and terrain and regional corrections. Isostatic 
anomaly maps may be very useful in regional studies. 
Methods of making the corrections are outlined. C. A. F. 


348. How to cross-check accuracy of velocity and seismic data. 
R. A. Broding. World Oil, Nov 1959, 149 (6), 137.—Errors 
in the interpretation of velocity log and seismic data can be 
due to instrumental and operational factors which are briefly 
described. In velocity logging the instrument has a measur- 
ing accuracy of +-1°%,, and operational accuracy in general is 
better than 0-1°3. Max error in straight holes would be 
ca 0-4%, so that errors are largely due to the instrument. 
Velocity logs should be run coming out of the hole, and 
spacing between transmitter and first receiver is important 
where the hole has a large dia. Significant errors (20°, or 
more) can be detected by using two logs of different spacings. 
In seismic work timing errors due to the instruments are 
better than 1°, and often better than 0-1°, with good data. 
Physical errors, e.g. hole drift, are 1:45°,, or less. Errors can 
also be due to formation damage and shot hole fatigue around 
the shot point. Four refs. C. A. F. 


349. Notes on new French seismic equipment. (In French.) 
M. Pieuchot. Bull. Ass. frang. Tech. Pétrole, 1959, (136), 
741-58.—The CGG59 magnetic recorder for reflection and 
refraction work is wagon-mounted. It has 24 channels and 
four aux channels. The AVC can be out of action. Filters 
for reflection work can cut out low frequencies. Reproduction 
is on Teledelto paper, again with AVC and filtering if needed. 
CGG59 records showed greater contrast than those for P11 
equipment. Under some conditions AVC is not adequate, 
and the expander acts to remedy this situation. It acts on 
the first stage of amplification, avoiding saturation of the 
first two stages by strong signals, and compensating for the 
initial rapid drop in amplitude. Three expander adjustments 
are possible in the CGG59, compared with five in the Carter 
apparatus. 
Filtering in recording is necessary in some cases. 


G. D. 


350. Contribution to the study of the velocity of seismic waves. 
(In French.) R. Desbrandes, X. Reverdy, and A. Lagarde. 
Rev. Inst. frang. Pétrole, 1959, 14, 535-48.—The apparatus 
is limited to 40 ys, and hence for a 10-cm specimen velocities 
below 2500 m/sec cannot be measured accurately. This is a 
serious drawback for the transverse waves. The apparatus 
is of piezo-electric type. Measurements were made on several 
metals, and also on dry and on fully saturated sandstones and 
basement rocks. Both longitudinal and transverse velocities 
were higher for the saturated than for the dry rock. 

For the porosity range 0-18°, the following relationship 
fitted the experimental data well: 1/V = e*/V,,, where the 
longitudinal velocities are in km/sec. V, is the velocity of 
the matrix, w is the porosity as a percentage, and « depends 
on the fluid in the pores. Go. DB. Hi. 


351. Some effects of invasion on the SP curve. F. Segesman 
and M. P. Tixier. J. Petrol. Tech., June 1959, 11 (6), AIMME 
Tech. Paper No. 8067, 138-46.—Sawtooth SP curves have 
frequently been observed for thick, very permeable water 
sands of the Louisiana Gulf Coast. It appears that low- 
density fresh mud filtrate has moved up by buoyancy to 
accumulate beneath impervious streaks in the salt-water- 
bearing sands. The anomalous SP is due to the emf then 
appearing across the shale streaks. The theoretical con- 
clusions on this problem were supported by resistor network 
analogue studies. 
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In very permeable sands the SP has been observed to drop 
on successive runs several days apart, and the resistivity 
curves show the invasion depth to have been reduced almost 
to zero. This may be due to the presence of an emf across 
the mud cake when the fluids on the two sides differ in activity. 
On the other hand, sometimes there is an increased SP deflec- 
tion in the later run: This may result from progressive flush- 
ing out of saline water by the invading filtrate, causing the 
emf initially present across the mud cake to disappear. 

Field examples are discussed, and lab data are presented in 
support of the explanations. G. D. H. 


352. Synthetic films with and without multiple reflections. 
(In French.) V. Baranov and G. Kunetz. Bull. Ass. frang. 
Tech. Pétrole, 1959, (136), 759-70.—The idea of synthetic 
seismic records developed after the introduction of continuous 
velocity logging. Such records were developed with the aid 
of electronic equipment, but proved to be more simplified 
than actual records. This simplicity seemed to arise from 
the absence of multiple reflections. The theoretical basis for 
making synthetic records affected by multiple reflections was 
developed. Electronic calculating machines were employed. 
A simple case is discussed in which there are simple and 
multiple reflections, and interference. Records with and 
without multiples are developed and discussed, and compari- 
sons are also made with actual records. 
Further development and experience are needed in order 
to derive more benefits from this interpretative procedure. 
G. D. H. 


353. Measurement of strata dip: the beamed current dipmeter. 
P. Threadgold. J. Inst. Petrol., 1959, 45, 236—-43.—Extent 
of hydrocarbon accumulations can be estimated from an 
accurate knowledge of the angle and direction of the top and 
bottom of the reservoir rock. One method for measuring the 
angle and azimuth of strata dip is the use of dipmeter logs. 
The principle of dipmeter logging and the factors affecting the 
accuracy of three-point dipmeter measurement are considered. 
The design and testing of a beamed current dipmeter and the 
field application of the accurate three-probe type dipmeter 
are discussed. It is concluded that the principle of the 
beamed current dipmeter provides the basis for the develop- 
ment of a scanning instrument which will produce at surface 
a photographic representation of the borehole wall. This 
resistivity scanner has great possibilities, not the least of 
which is that it enables strata dip to be measured directly 
with negligible computation. &. B.S. 


354. Geochemical study of the oils and shows of the Paris 
Basin. {In French.) M. Louis and F. Bienner. Bull. Ass. 
frang. Tech. Pétrole, 1959, (137), 865-76.—Production has 
been found at Coulommes, Chailly, and Chateaurenard. 
Prior to drilling, a seep was known at Hatchettite 4 Beaulieu, 
and shows in mines at La Machine, Blanzy, and in the Pas- 
de-Calais Basin. At La Machine oil and slightly saline water 
move in a small fault; the paraffinic oil lacks light ends. 
The mine also has two lightly impregnated sandstones. The 
Tenteling well had a core at 1225 m, also in the Carboniferous, 
which gave a little paraffinic oil with much wax. Paraffinic 
oil was found as a show in the Royaumeix well, and in a mine 
at Frankenholz en Sarre. 

A light mixed-base oil was found in the Trias at 239- 
259 m in a well at Forcelles. Light mixed-base oils were 
found in small amounts in the Rhaetic at Mailly, Courgivaux, 
Montmirail, and Grandville. The Dogger produces at 
Coulommes and Chaily, and has given numerous shows in the 
central part of the basin. The C/H ratio is ca 6-73, with the 
Bathonian oils differing a little from the Bajocian oils. 

A mixed-base oil was found in the Neocomian at Chateaure- 
nard. Asphaltic sands are known in the Wealden of England; 
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material of probably mixed-base origin has been found in two 
cases in the Paris Basin. 

The analytical data are summarized in tabular and graphical 
form. G. D. H. 


DRILLING 


355. Why rock-bit bearings fail. G. R. King. Oil Gas J., 
16.11.59, 57 (47), 166.—Results of long-term tests on effects 
on rock-bit bearings of substances present in drilling muds 
are summarized. On heavily-loaded roller bearings under 
well conditions, worst form of wear is due to spalling, appar- 
ently due to hydrogen absorption. The aqueous environment 
itself promotes this, but effect is aggravated by traces of 
other chemicals. The most destructive environments are 
those containing hydrogen sulphide. No chemical additives 
have been found to improve such cases. Some suspended 
solids have a beneficial effect, e.g. bentonite in water and 
barite in oil. Fine silica particles may also help because an 
abraded surface is not so receptive to hydrogen as a polished 
cold-worked one. Bits running in an unfavourable environ- 
ment do not have a substantial increase of life when weight 
on bit is reduced; therefore an increase in weight, giving 
faster drilling, may be more economical in such cases. New 
bearing seals are being developed which promise to control 
the bearing’s environment throughout its life. J.C. M. T. 


356. Bit-bearing life multiplied by extreme pressure lubricants. 
Anon. Oil Gas J., 23.11.59, 57 (48), 79-84.—Lab tests are 
described which, it is claimed, show that EP lubricants in 
drilling mud can extend roller bearing life by 48—200°%%, and 
in tap water by as much as 700%. ©. T. 


357. Electric rig drive developments in Europe. W. S. Crake. 
Internat. Oilman, 1959,18, 344-5.—Two power supply systems, 
the de ring and a system using an ac generator with a 
self-regulating static exciter with squirrel cage motors and 
torque converters, are described. In the ring system con- 
stant current is provided by de generators in series to 
motors also connected in series. The voltage is varied with 
the load by means of precision exciters. Any idle motor or 
generator is short-circuited. In both systems the total load 
is uniformly distributed between the engines. G. B. 


358. How new additives improve deep well cementing. Pt 1. 
J. O. Woodson and C. L. Fulton. World Oil, Nov 1959, 149 
(6), 140.—Cementing operations in three deep wells drilled 
below 19,000 ft in Pecos County, Texas, in 1958 are described 
in relation to developments in cement technology. The 
materials and techniques used were not experimental, but 
the exact cement blends and equipment to be used for each 
job were carefully planned and studied. The wells were 
University EE 1, Harral A-1, and Montgomery A-1. In the 
first well five strings of casing were set, ranging from 20-inch 
set at 1480 ft to 5-inch liner set at 25,340 ft. In the second 
five strings were also set, ranging from 26-inch casing at 
85 ft to 54-inch casing at 19,020 ft. In the third well there 
were four strings, from 26-inch casing at 1424 ft to 7-inch 
casing at 23,000 ft. Details of cement blends and quantities 
are tabulated for each of the cement jobs. Go. A. F. 


* 359. How to handle high strength drill pipe. J. R. Gregath. 


World Oil, Nov 1959, 149 (6), 117.—The brittle nature of high 
strength drill pipe in deep wells leads to premature failure due 
to fatigue in the slip area caused by notches. The problem 
increases with well depth, involving the use of higher strength 
steel. A minimum tensile yield of 135,000-150,000 Ib is 
envisaged. These steels are naturally brittle, and it is re- 
commended that the following methods be used in handling 
this type of pipe: double elevator system, double insert 
system, lifting plugs per stand of pipe, handling subs and 
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elevator subs, double shoulder tool joint system, and applica- 
tion of a plastic in the slip area. The use of these methods is 
briefly noted; a tough plastic coating on the slip area, for 
example, receives the main slip notches, and conventional 
hoisting systems could then be used. C. &. F. 


360. Small diameter turbines and turbo-drilling with a flexible 
drill stem. (In French.) R. Geneslay and W. Tiraspolsky. 
Rev. Inst. frang. Pétrole, 1959, 14, 589-98.—The problem of 
drilling shot holes in areas with soft rocks containing very 
hard intercalations led to the development of a drill which 
drills the former by jet action and the latter by turbo-drill. 
The turbine is 3} inches dia with 40 stages, and it is carried 
below a drill collar on flexible pipe. Valves cause the turbo- 
drill to function when hard material is met; otherwise drilling 
is by jet action. The flexible pipe had to support the tools 
and withstand internal pressure and torque. The internal 
dia was 50mm. On test in holes up to 13-5 m deep the pene- 
tration rates ranged 0-5-7-7 m/minute. Using tubing a 68-m 
hole was drilled in 36 minutes. G. 


$61. Note on drilling at Hassi-Messaoud. (In French.) 
C. Rederon. Bull. Ass. frang. Tech. Pétrole, 1959, (137), 
979-90.—MD. 1 began in Jan 1956 and Om. 1, several km 
away, a year later. 34 wells have been completed and 12 are 
drilling. Mud losses occur in the Tertiary and Senonian; 
high pressure water is met in Lias dolomites; the productive 
Cambrian sandstones are at 3300 m, with a pressure of 480 
kg/em?. 13%-inch casing is set at 250 m and 93-inch casing 
at 2500 m. 12.3-inch diamond bits are used for drilling 
Jurassic anhydrites. The high-pressure Lias water has a 
high CaCl, content, and expensive muds of density 2-05 were 
used to control it. There have been a considerable number 
of failures in cementing the 7-inch casing. 

2000 m of turbo-drilling has been done. 

The producing horizon has three sections, but is variable. 
The middle section has up to 100 m of good permeability in a 
sandstone with siliceous cement. Oil-base mud is used for 
drilling in. G. 


362. The 50,000-foot well. Anon. Drilling, Nov 1959, 21 (1), 
80.—Possible bottom hole pressures of 28,000—41,000 psi 
and temp of 450°-850° F are most serious obstacles to efficient 
logging and perforating in a 50,000-ft well. Schumberger Well 
Surveying Corpn is using a heated pressure vessel large enough 
to accommodate perforating tools to perform tests on equip- 
ment at up to 450° F and 30,000 psi. ec. &.%. 


363. How Pan Am trims its costs of drilling and completion. 
Anon. Drilling, Nov 1959, 21 (1), 72.—Drilling and com- 
pletion costs on a 1600-ft well have been reduced from 
$12,800 in 1957 to ca $8200 at present. Changes responsible 
include slim hole drilling, multi-zone completions, multiple 
well bids, reduced perforating density, stiff bottom-hole 
assemblies in crooked-hole country, and use of water instead 
of mud in parts of holes drilled. C. Y. 


364. Using the hammer drill. W. E. Liljestrand. Drilling, 
Nov 1959, 21 (1), 66.—The construction and operation of the 
hammer drill are described and illustrated. Two sizes are at 
present available, 6}? and 5} inches dia; the former for 73—9- 
inch bits and the latter for 6-63-inch bits. The tool is 61 
inches long. Drill collar loads are transmitted to the bit 
directly by the ease; the anvil to which the bit is attached 
is additionally struck by the moving hammer ca 1800 
blows/minute. The action automatically ceases when the 
bit is raised from the bottom, and a by-pass is opened to 
allow extra air to clean hole. Normal air consumption is 
1400 cu ft/minute. Exclusion of foreign matter from mechan- 
ism is essential and drill pipe must be cleaned internally 
before use. Injection of lub oil into air stream is necessary. 
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Standard rock bits are modified by a reinforced weld between 
legs, a press-fit ball retaining plug, removal of nozzles or jets, 
and provision of a large central hole. J.C. M. T. 


365. Geologists’ interpretation of drilling mud requirements. 
Pt1. H.M.Johnson. World Oil, Nov 1959, 149 (6), 133. 
The recent development of complex drilling muds has given 
new problems in formation evaluation, and although much has 
been published on their physical and chemical properties, there 
are little published data on their role in evaluation; a detailed 
knowledge of drilling fluid properties is important in, for 
example, quantitative electric log interpretation. Different 
types of mud in current use are listed, and their behaviour in 
logging is described. In Venezuela, for example, conven- 
tional electric logs are best served by muds with a resistivity 
of 2-5 ohms at surface temp, so that salt water and sodium 
silicate muds are unsuitable. These salinity restrictions can- 
not in general be precisely defined, as they depend on R,,/ Rw; 
optimum results are usually obtained when this equals 5. 
Examples of logs are given. 


366. Low filtrate loss and good rheology retention at high 
temperatures are practical features of this new drilling mud. 
J.C. Cowan. Oil Gas J., 2.11.59, 57 (45), 83-7.—A mixed 
lignite—caustic soda drilling mud is described for use at temp 
above 400° F. Preparation is simple and cost low. Modi- 
fied filter pressure and static aging cells were used to carry 
out mud tests at 350°-450° F. The probable factors govern- 
ing poor behaviour of most conventional muds, starch muds, 
and surfactant muds in this temp range are discussed. 


367. New drilling fluids harden shales. W. J. Weiss, W. H. 
Hall, and R. H. Graves. Oil Gas J., 5.10.59, 57 (41), 147- 
55.—The need for, theoretical basis of, and method of main- 
tenance of shale control muds are outlined. In present shale 
control muds, heaving shales are converted to hard and 
stable calcium clays by base exchange as a result of the action 
of controlled alkalinity high calcium filtrate. This hardening 
effect extends further from the well bore than that achieved 
by silicate muds. Older type muds (even lime muds, which, 
owing to unsuitable pH, did not convert clays to calcium 
base) favoured dispersal of shale particles. Shale control 
muds achieve a state of controlled flocculation in which epd 
particles are maintained at the optimum size by adjustments 
of alkalinity, calcium ion concen, and a dispersing agent, the 
additions being made on the results of chemical rather than 
physical tests of mud properties. Acceptable conditions are 
alkalinity of 8-12 ce and 400-1000 ppm calcium ions. 
J.C. 


368. Hammer drill speeds air drilling. W. E. Liljestrand. 
Oil Gas J., 2.11.59, 57 (45), 88-91.—A hammer drill operated 
by air or gas is described. It is installed between bit and 
drill collar and operates on a pressure-drop of 250-350 psi: 
modified rock bits are used and rotational speed is ca 60 
rev/minute. In field tests in the U.S.A., tool has drilled total 
footage of 13,924 in 12 wells. Drilling rate of two to three 
times and bit footage of 1-3-4 times normal air rotary rate 
are predicted. 


369. Here is some of the equipment you'll need for effective 
air drilling. F. W. Smith. Oil Gas J., 26.10.59, 57 (44), 
85-—6.—Equipment needed for air or gas drilling is listed, in- 
cluding items for mist drilling, solid injection of dry chemicals, 
and for squeezing water zones. Capacities are quoted. 
Usual working pressures are 150-500 psi, but with mist, slug, 
or aerated fluid drilling 1500 psi may be needed. Compressors 
need intercoolers and aftercoolers, and air temp should not be 
allowed to exceed 150° F. Condensed water must be drained 
from compressed air to avoid balling of cuttings. 

J.C. M. T. 
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370. The Permeator. R. W. Coburn. Oil Gas J., 26.10.59, 
57 (44), 100-5.—A new method of well completion employ- 
ing a device termed a “‘ Permeator ”’ eliminates fracturing of 
cement and provides a piped channel through the cement 
from formation to well. The device consists of a number of 
radially disposed telescopic tubes attached to the casing. 
Each telescopic tube is closed by a magnesium plug. The 
device is lowered into the hole with the tubes collapsed; they 
are expanded into contact with the formation after cement is 
placed, by means of applied pressure. Acetic acid is used to 
dissolve the plugs and treat the surrounding formation, the 
well being kept under control by check-valves having dura- 
lumin seats which are also incorporated in each telescopic 
tube. These check valves are ultimately removed using 
hydrochloric acid. Ball sealers are readily used, as the inner 
ends of each tube are machined. Permeators are available 
for sizes of pipe from 23—7-inch, and may be used for multi- 
tubingless completions. They have been tested in 11 wells 
in the U.S.A. and Canada. J.C. M. T. 


371. Are 3° and 5° “straight holes” worth their cost? H. M. 
Rollins. Oil Gas J., 9.11.59, 57 (46), 163-71.—The Woods— 
Lubinski charts relating hole deviation to formation dip, 
drill-collar size, and weight on bit have been revised. Results 
suggest attitude to hole deviation should be changed. Holes 
with large total angles may be trouble-free provided rate of 
change of angle is kept low, and since it is shown that as hole 
angle approaches dip angle bit loads can be very large without 
increasing the deviation, it becomes logical to allow large 
deviations in severe crooked-hole areas, allowing for the 
predicted deviation when siting the well. In this way 
cheaper holes are achieved. Several field examples are 
discussed. J.C. M. T. 


PRODUCTION 


372. Preventing equipment failure in sour gas-condensate 
wells. K.N. Wallam and V. P. Milo. World Oil, Nov 1959, 
149 (6), 125.—Production of sour gas-condensate in Alberta 
in fields such as Pincher Creek and Jumping Pound has been 
accompanied by severe stress corrosion problems due to H,S. 
Remedial measures which have been taken are described; 
they include the use of selected corrosion-resistant metals in 
well equipment and organic corrosion inhibitors. Inhibitors 
are used in drill stem testing, and wire line equipment is 
soaked with the inhibitor before running in the hole. Casing 
strings are protected by completing wells with a high pH mud 
in the casing-tubing annulus; the mud is then displaced after 
the final tubing trip with oil containing organic inhibitor. 
xeneral considerations in stress corrosion are outlined and 
details of actual failures are given. Three refs. C. A. F. 


373. Can equipment leasing cut production costs? C. B. 
Stone. World Oil, Nov 1959, 149 (6), 123.—Leasing of capital 
equipment is increasing in the oil industry, since it offers 
many advantages. These are listed, and examples from com- 
panies are given. Leasing enables available cash to be con- 
served, payment being made out of future earnings. Capital 
is not tied up in advance in equipment which will be of no 
use in later operations. Other advantages include: (1) an 
insurance against obsolescence and inflation; (2) an additional 
credit source; (3) improved flexibility in controlling drilling 
and production expenses; and (4) saving of taxes. C. A. F. 


374. In Horsehead field, Arkansas 80-acre spacing sufficient to 
deplete primary oil. P. R. Waddle. World Oil, Nov 1959, 
149 (6), 146.—The geology and production history of the 
Pettit limestone reservoir in the Horsehead field, Columbia 
County, Arkansas, are described. The field has been de- 
veloped on a 80-acre well spacing, instead of the conventional 


ABSTRACTS 


40-acre spacing, and it is claimed that this has given efficient 
and economical primary recovery (24% of original oil in 
place) and will be satisfactory for water flooding. Pay is 
Lower Cretaceous Sligo limestone at ca 5850 ft, and there are 
four porous intervals in oolitic and fossiliferous limestone, 
Trapping is due to permeability—porosity pinchout with no 


apparent structural closure. Porosity is ca 19%, and — 


permeability and connate water average 120 mD and 16°. 
The reservoir was found in 1952, and 33 producing wells have 
been drilled. Primary recovery mechanism is solution gas 
drive with 38° oil originally under 2460 psi reservoir pressure, 
A. 


375. Here’s how to improve your gas lift installations. Pt 4. 
Injection gas requirements for intermittent lift. H. W. 
Winkler. World Oil, Nov 1959, 149 (6), 120.—The volumetric 
method is the best means for calculating injection gas require- 
ments in intermittent gas lift. The pressure drop across the 
operating valve is assumed to be equal to the increase in 
pressure due to the wt of the gas column from the surface to 
the depth of the valve, and the gas required to fill the tubing 
under the slug should be based on an average pressure, cal- 
culated as follows: 


Pun = - at surf. 


Pus + Poe 
2 
where P,, = pressure in tubing under slug at instant slug 

surfaces, psi; 
Py at surf. = closing pressure of operating valve at surface, 
psi. 
It is shown that the following equation for calculating the 
vol of gas in the tubing per 1000 ft length can be determined 
from gas laws: 


Q, = 0-0612 V; 


where Q, = vol of gas at standard conditions, cu ft at atm 
press and 60° F; 
Zaye. = compressibility factor of gas at average press 
and temp of gas column; 
V, = capacity of tubing, cu ft/1000 ft 


This formula is used in a chart which shows a plot of injection 
gas requirements based on injection gas required to fill tubing 
under slug. C. A. F. 


376. How to save with applied technology. Anon. World 
Oil, Nov 1959, 149 (6), 101.—Rising costs and falling prices 
due to ample oil supplies are hampering exploration and oil- 
field development, but one way of combating the problem is 
to reduce production costs. A survey has been carried out 
for this purpose and its recommendations are given under the 
headings: (1) sizing of lease and well equipment; (2) lease 
and well operation; (3) remedial well work; (4) recovery 
projects; (5) well spacing; (6) exploration methods and 
equipment; and (7) research. C.A.F. 


877. Alteration of rock properties by percussion sidewall 
coring. G.M. Webster and G. E. Dawson-Grove. J. Petrol. 
Tech., April 1959, 11 (4), 59-62.—Core analysis data from per- 
cussion sidewall cores have been found to differ from those 
for other types of cores. Shattering and rearrangement on 
impact may account for this. Thin sections of sidewall cores 
reveal this disturbance. Most fracturing seems to take place 
in the harder, more cemented rocks. Generally the porosities 
obtained for the percussion cores are higher than for other 
types (doubling of the porosity has been noted in the extreme); 
the differences are usually relatively greatest for the low- 
porosity rocks. There are indications that percussion cores 
generally give lower permeabilities, the effect being greatest 
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for high-permeability rocks; for low-permeability rocks 
permeabilities may be comparable with or higher than for 
conventional cores. Water saturations of percussion cores 
are usually high and oil saturations low, possibly due to flush- 
ing and increased porosity. Pore size distributions are 
changed in the sidewall cores. G. D. H. 


378. Improving oil displacement efficiency by wettability 
adjustment. O. R. Wagner and R. O. Leach. J. Petrol. 
Tech., April 1959, 11 (4), AIMME Tech. Paper No. 8057, 
65-72.—Unfavourable wetting conditions may cause much 
oil to be left behind in water flood. Contact angle measure- 
ments on mineral surfaces using reservoir oil and water 
showed the angles to be dependent on the age of the oil—solid 
surface for advancing water. Natural surface-active sub- 
stances in the reservoir fluids affect wettability. Examina- 
tion of the effects of changing pH or salinity showed that 
gross changes in preferential wettability may take place, and 
manipulations of this kind may be inexpensive for field 
application. 

Water flood tests were made on synthetic cores. Cores 
initially oil-wet were made water-wet by the advancing flood 
water, and the wettability reversal gave greater oil recovery 
than when water-wetness or oil-wetness was maintained 
throughout the flood. The percentage improvement was 
greatest for the more viscous oils. 

Precise adjustment of wettability may not be needed for 
beneficial effects. This technique could be much cheaper 
than injecting commercial surface-active agents. G. D. H. 


379. In situ combustion process-results of a five-well field 
experiment in Southern Oklahoma. J.T. Moss, P. D. White, 
and J. 8S. MeNiel. J. Petrol. Tech., April 1959, 11 (4), 
AIMME Tech. Paper No. 8056, 55-64.—After lab studies using 
sand in tubes, the field trial used a central injection well and 
producing wells 40 ft away, the formation being a sandstone 
195 ft deep. Some intermediate observation wells were 
drilled for temp and other observations. Later other wells 
were drilled to examine the formation after the combustion 
had taken place. The combustion drive increased average 
oil production rates fourfold, the 1349 brl of oil obtained 
being four and a half times the estimated primary production. 
The crude oil had higher API gravity and lower vise as the 
front approached the wells. Considerable oil was produced 
after the front reached the wells. Reservoir characteristics 
affected the direction of movement, control of the producing 
wells having little effect except when the front was near the 
well. 

In the early stages oxygen utilization was ca 95°%,. Air for 
combustion was estimated to be 406 cu ft/cu ft of reservoir. 
Ca 1-9 lb of coke-like material was burned per cu ft of reser- 
voir. The equivalent of ca 16% of the original oil was con- 
sumed in the burnt region. The minimum rate of advance 
which maintained combustion was ca 0-12 ft/day. 51°, of 
the initial oil in place was obtained by a burning front sweep- 
ing 26%, of reservoir vol. G. D. H. 


380. Laboratory investigation of the water-driven carbon 
dioxide process for oil recovery. D. M. Beeson and G. D. 
Ortloff. J. Petrol. Tech., April 1959, 11 (4), 63-6.—2-inch 
dia sandstone cyl, 1-18 ft long, were flooded at ca 1000 psi 
using CO, followed by water moving at 6 inches/day. 
Initially the models were saturated with crude oil and con- 
nate water. When the producing water/oil ratio was 20, 
water injection ceased and production was continued by 
pressure release. 

A high-vise and a low-visc crude were used in Torpedo and 
Weiler sandstones, respectively, with various procedures, 
including CO, banks of different amounts at different temp. 
Oil recoveries with CO, were 45-125% greater than for water 
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flood alone. CO, seems to cause this increase by oil swelling 
and vise reduction, together with solution-gas drive on pres- 
sure reduction. In terms of these factors calculated recoveries 
agreed well with experimental data. 

Blowdown recovery was largely independent of length of 
model and rate of blowdown. It was approx equal to the 
increase in oil recovery caused by the presence of a free gas 
phase during water flood. Tests showed that the presence 
of an initial free gas phase during CO, bank floods virtually 
removed blowdown recovery as such without reducing total 
recovery. 

Extension of the data to fields requires allowance for areal 
sweep and stratification effects. G. B: B. 


381. Radioactive isotopes for the petroleum industry. 
4. Using isotopes to determine flow rate in pipes. R. E. 
Wainerdi. Prod. Mon., Nov 1959, 24 (1), 2.—A small quan- 
tity of radioactive material is injected into the pipe. If the 
flow is non-turbulent the tracer is timed between two coun- 
ters. When the flow is turbulent the amount of tracer pass- 
ing a single counter in a given time is determined. G. B. 


882. Design charts for sedimentation basins. 2. Rectangular 
basins Froude’s law controlling. P. B. Crawford. Prod. 
Mon., Nov 1959, 24 (1), 4.—Charts are given for estimating 
sedimentation times in basins having a length four times their 
width. G. B. 


383. The effect of permeability variation on flood recovery. 
C. D. Stahl. Prod. Mon., Nov 1959, 24 (1), 6.—Relative 
recovery values have been calculated for four water/oil ratios 
at four values of permeability variation. The more homo- 
geneous formations give the greater recovery at a given 
oil/water ratio. G. B. 


884. Fosterton field—an unusual problem of bottom water 
coning and volumetric water invasion efficiency. L. F. 
Elkins. J. Petrol. Tech., June 1959, 11 (6), AIMME Tech. 
Paper No. 8066, 130—-7.—\Fosterton, Saskatchewan, is a sand 
pinch-out field covering 2500 acres, with dips of 17-50 ft/mile. 
A shale giving a partial barrier separates the Roseray I and IT 
sands, which together average ca 51 ft inthickness. Porosities 
average 28°, and permeability is ca 1D. The initial pressure 
was 1310 psi and dissolved gas is 30-165 cu ft/brl. Oil in 
place was ca 144 x 108 brl. After producing 5-3 x 10° bri, 
the pressures of the sands were 475 and 725 psi, GOR had 
risen markedly, 23 wells gave 10-96°, water, and 25 were 
water-free. Gas was thought to have leaked from the 
Fosterton gas sand to give the high GOR. Production was 
believed to be controlled by expansion, water influx, and this 
gas leakage. The gas is thought to spread along the top of 
the sand, giving high GOR in up-dip wells. By March 1958 
gas leakage was calculated to be 400 x 10° cu ft from a 
5 = 10° cu ft accumulation and water influx was estimated 
as 3,350,000 brl. Water coned early into all wells at sites 
with bottom water. Even for a well completed 44 ft above 
water, water entered at 58,000 brl cumulative production. 
Horizontal averages 15 times the vertical permeability. 
Reservoir oil vise was 12-4—-17-3 cP. 

A network mathematical model was investigated with the 
aid of an electronic computer, and it was indicated that 
ca 25°, of the oil reservoir vol should be invaded by water 
before all wells became subject to water coning if there was 
water displacement by natural influx or peripheral injection 
below the oil/water contact. ; 

The field has been unitized, and water is to be injected into 
the first row of wells up-dip from the oil/water contact on the 
base of the sand to flood the two-thirds of the oil vol not 
underlain by water. Additional peripheral injection will be 
made to repressure the aquifer. This may double the re- 
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covery as compared with natural water influx or peripheral 
injection below the oil/water contact. G. D. H. 


385. Integrated design of lease programming and custody 
transfer facilities. J. J. Wasicek, K. B. Kleppinger, and 
W. W. Grovenburg. J. Petrol. Tech., June 1959, 11 (6), 
16-19.—Pressure maintenance in the unitized Adena “J” 
sand pool involved water injection into a line of wells along 
the gas/oil contact. This required for production only a 
portion of the wells completed. Studies indicated that it 
was desirable to have one central treating plant and custody 
transfer station. Individual lead lines were out of the ques- 
tion, and thus control at stations throughout the field was 
chosen, with production then transported to the central 
station. The eight header stations were designed to operate 
automatically, well production going to the test treater or to 
the production separator and indirect heater before move- 
ment to the central treating plant. Dump-type meters are 
used for oil and water in the test treaters. If power fails all 
wells are shut in at the production manifold, and there are 
other safety devices and warnings for abnormal conditions. 
The treating plant can handle 28,500 bd. Water is treated 
and injected into the reservoir horizon. Each of three 
custody transfer units can meter 12,000 bd into the oil pipe- 
line. The B.S. & W. content of the oil is monitored by a 
capacitance probe, and high values cause the flow to be 
diverted to the treaters. Evaporation losses were reduced 
by the automation. G. D. H. 


386. The behaviour of the Palseozoic reservoirs of S.C.P. (In 
French.) M. A. Granier. Bull. Ass. frang. Tech. Pétrole, 
1959, (136), 773-84.—The Paleozoic reservoirs of the Oued 
Mellah to Bled Khatara zone involve fractured sandstones, 
chloritie schists, and altered granite. The fissure porosity 
ranges from less than 1 to 2-3°,. Each reservoir seems to 
consist of jointed zones separated by faults of small throw, 
underlying Miocene marls. Depths increase eastwards from 
—350 to —1500 m, while the thicknesses are 35 to 110 m. 
Crude densities diminish and GOR increase to the E, except 
in the case of the density at Zrar. All crudes are very 
paraffinic. Engler vise are generally 1-5-4 at 25° C, but at 
Oued Mellah the values are 11-29. The salinities are 3-5 g/l 
NaCl at Oued Mellah, 80 g/l at Bled Khatara and Zrar, and 
15 g/l elsewhere. 

All the reservoirs flow, even when watered, and no signi- 
ficant bottom-hole pressure declines have been noted after 
several years of production. No gas caps exist; active water 
drive controls production. No hydraulic gradient has been 
noted. Pressures are hydrostatic. Over the years the oil 
output has fallen and the amount of water has begun to rise. 
Oil reserves can be estimated only by means of decline 
curves; porosity data are not suitable for estimates of re- 
serves, and the absence of pressure decline precludes material 
balance methods. 

Rate/time and cumulative/rate curves were plotted. The 
latter gave a characteristic linear form. However, the curves 
have flattened and cumulatives have exceeded the values 
indicated by early linear extrapolation. This feature is 
thought to be the result of the existence of macro-fissures and 
micro-fissures. The former gave the early rise and steep 
linear decline, then advancing water displaced oil from the 
micro-fissures. Plots for the separate units of each reservoir 
have generally given better results, but some were exceptional. 
Plots of water cut against cumulative output have been most 
helpful. 

The ratio of the cumulative shown by extrapolation of the 
early part of the curve to that which includes the tail was 
ca 0-7 for Sidi Fili and Mers El Kharez and 0-85 for Oued 
Mellah and O.B. Baton. In the case of four fields OV Tn is 
reserves in tonnes, C 


approx 30 (R = cumulative produc- 


in many cases impracticable. 
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tion at peak of monthly rate/cumulative curve, S = reservoir 
area in ha, and J,, = mean productivity index of the reser. 
voir). G. D. H. 


387. Control of injection gas composition in enriched gas-drive 
projects. J. K. Elliott and H. C. Johnson. J. Petrol. 
Tech., June 1959, 11 (6), 63—4.—Successful operation of an 
enriched gas-drive project requires control of the composition 
of injection gas. Control by sampling would be costly and 
A detailed study was made of 
a calculation procedure in a case where gas from five reservoirs 
was being injected into one of them. Comparison of analyses 
and calculated compositions showed that the composition of 
the liq and gas stream at any point of interest in the system 
can be calculated within reasonable limits for normally en- 
countered conditions using conventional vapour-liq equili- 
brium and material balance calculations. The pertinent 
operating variables can be defined with sufficient precision to 
permit correlation of injection stream composition with all 
likely operating conditions. G. D. H. 


388. Computing techniques for water-drive reservoirs. A. L. 
Hicks, A. G. Weber, and R. L. Ledbetter. J. Petrol. Tech., 
June 1959, 11 (6), 65-7.—An electric analyser is used to 
match past pressure and production history, thereby indicat- 
ing the physical characteristics of the reservoir. Digital com- 
puters are then used to calculate a set of base curves (influence 
curves). These curves are used to calculate performance for 
any indicated production forecast. 

The technique was derived primarily for undersaturated 
(constant compressibility) reservoirs, but when combined with 
proper volumetric balance equations it can be used for 
saturated reservoirs. Pressure decline associated with a 
given withdrawal schedule or withdrawal rate necessary to 
maintain pressure can be calculated. It can be adapted to 
predict pressure-production behaviour with flank injection. 

G. D. H. 


389. Foaming agents: cure for water-logged gas wells. 
H.N. Dunning etal. Petrol. Engr, Nov 1959, 31 (12), B28.— 
The accumulation of water and liq hydrocarbons in natural 
gas wells can be relieved by syphons and allied equipment. 
However, where only small amounts of water are produced, 
this is not justified. Such water can be removed rapidly and 
cheaply by the use of foaming agents. The nature of foams 
and various theories of foam formation are discussed. A lab 
method of evaluating foaming agents is described and dis- 
cussed. Results of numerous field tests are also presented. 
G. D. F. 


390. Swept areas after breakthrough in vertically fractured 
five-spot patterns. J. Simmons et al. J. Petrol. Tech., April 
1959, 11 (4), AIMME Tech. Paper No. 8058 (summary), 70.— 
Vertical fractures have been simulated in the potentiometric 
model by copper sheet soldered to the well wire, the fractured 
weil being in the centre of the pattern. Gravity effects are 
ignored and the mobility ratio is one, making the results more 
applicable to gas cycling than to water flooding. The results 
suggest that for 10-acre spacing and fractures running 200 ft 
on either side from the well sweep efficiencies could drop from 
72 to 34°. Nevertheless, the area swept after breakthrough 
may be only 10—12°) less than without fractures. 

Fluid displacement in a fractured pattern gives more fluid 
displaced between the breakthrough and abandonment fluid 
ratios than for wells with no vertical fractures. G. D. H. 


391. Fluid migration across fixed boundaries in reservoirs pro- 
ducing by fluid expansion. R. E. Collins. J. Petrol. Tech., 
April 1959, 11 (4), AIMME Tech. Paper No. 8059 (summary), 
74.—A point-sink solution technique has been developed to 
calculate fluid migration across a boundary such as a lease line. 
The solution assumes a single-phase compressible fluid. 
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General curves are provided. Rate and cumulative migration 
can be obtained, provided that the reservoir can be taken to 
be homogeneous and of uniform thickness, with a single 
mobile fluid phase and production solely by expansion of the 
reservoir fluid. The last two conditions apply approx at an 
early producing stage in most reservoirs. G. Th HE. 


392. Gas condensate reservoirs. 6. W.C.Goodson. Petrol. 
Engr., Nov 1959, 81 (12), B52.—The need for unitization is 
outlined, i.e. for co-operative action of all the producers on a 
particular pool. The economics of unitization are outlined 
under six headings. The remainder of the paper is devoted 
to a consideration of deliverability and back-pressure tests. 
G. D. ¥. 


393. Laboratory study indicates significant effect of pressure on 
resisitivity of reservoir rock. C. R. Glanville. J. Petrol. 
Tech., April 1959, 11 (4), 20-6.—Cy]l specimens were mounted 
in plastic, with suitable electrodes and end fittings to permit 
pressurization and resistivity measurements. Sandstones, 
limestones, and dolomite were used. The effect of over- 
burden and fluid pressures on the resistivity was found to 
depend on the stress, porosity, texture, and degree of water 
saturation. Reservoir stress increased formation resistivity 
factor, the increase generally being greater in low-porosity 
rock. Except for high porosities, the increase was much 
greater than the decrease in porosity. Thus a given porosity 
represents a much greater formation factor in stressed rock. 
Except for very tight rocks, the resistivity increase under 
stress is greater for rock with a low water saturation than for a 
fully saturated rock. 

The pressure effects are probably significant in many 
medium to low porosity rocks. D. 


394. Computer application to a gas-storage aquifer. D. Cor- 
nell. Oil Gas J., 2.11.59, 57 (45), 72-7.—The frontal advance 
calculation for displacement of gas and water in gas storage 
aquifers has been programmed for solution using a digital 
computer. By this means gas and water saturations and the 
ratios of flow rates of gas and water may be calculated. 
Advantages of the computer solution are rapidity and accur- 
acy of the computations. Application to an elementary 
problem in gas-storage aquifer fluid mechanics has been made. 
(Author’s abstract.) 


395. Free piston removes accumulated liquid from gas wells. 2. 
C. M. Beeson and D. G. Knox. Oil Gas J., 26.10.59, 57 (44), 
93-7.—There are three methods of using the free piston tubing 
pump for removal of liq from gas wells automatically. Where 
pressure and vol of gas is sufficient to lift liq against the 
pressure of the sales line continuous cycling may be used, 
a bean being used to reduce the flow sufficiently for the 
plunger to fall through the gas stream. Alternatively, the 
plunger may be held at the surface for a fixed time, during 
which max gas production is allowed, after which the well is 
closed long enough for the plunger to fall to the bottom and 
repeat cycle. Where well pressure is low, gas may be pro- 
duced from casing for fixed period, casing being intermittently 
shut in until pressure is sufficient to lift tubing plunger with 
fluid to the surface, discharging through tubing to sales or 
sump; tubing is immediately shut in to conserve gas, and 
plunger returns to bottom for another cycle. J. C. M. T. 


396. Bottom-hole heating spells the difference in California’s 
heavy-oil development programme. D. H. Stormont. Oil 
Gas J., 16.11.59, 5% (47), 154-7.—Bottom-hole heating is 
being applied to over 340 wells in low gravity fields in San 
Joaquin Valley, California, with resulting production increase 
of ca 4700 bd. Coil type gas water heaters and electric circu- 
lating pumps are used at surface, each supplying four wells 
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which have simple heat exchangers installed below the pumps. 
Gas consumption is ca 26 Mcf/day/four-well unit. 


397. Two-conductor method for making multiple tubingless 
completions. M. E. True and C. B. Corley, Jr. Oil Gas J., 
23.11.59, 57 (48), 71-2.—Five dual and three triple com- 
pletions have been made by the tubingless method with the 
strings of pipe clamped together, to depths of 1400-2000 ft. 
Two dual and three triple completions have been made with 
the strings run independently, to depths of 12,000 ft. Special 
orientating mandrels were first used for directional perforat- 
ing, but a new method has been developed in which the per- 
forator is rotated while a radioactive device locates adjacent 
strings. J.C. M. T. 


398. Pressure maintenance of West Tepetate. C. W. Ziemer 
and W. L. Horner. Oil Gas J., 23.11.59, 57 (48), 73-8.—A 
water and gas injection programme applied to a faulted 
structure with two productive Miocene sands is described. 
Pressure decline before injection was rapid. Estimates 
suggest that the ultimate recovery of one zone will be in- 
creased by 2,000,000 brl from 15-20 to 36-8°, of the oil in 
place, and in the other by 5,000,000 brl from 30 to 51-49% of 
the oil in place. J.C. M. 2. 


399. Flood water analyses and interpretation. A. R. Ellem- 
berger and J. H. Holben. Prod. Mon., Nov 1959, 24 (1), 
20-2.—The frequency and type of control analysis needed to 
ensure that water used for oilfield flooding for secondary 
recovery will not block the formation or corrode the equip- 
ment are briefly discussed. The need for raw water analysis 
before installing treating plant is emphasized. G. B. 


400. Analysis of large-scale flooding in the fracture Spraberry 
trend area reservoir. E. C. Barfield, J. K. Jordan, and W. D. 
Moore. J. Petrol. Tech., April 1959, 11 (4), 5-19.—The tight 
fractured Spraberry reservoirs showed rapid decline in pres- 
sure and output when only a small part of the oil-in-place had 
been obtained. Spontaneous imbibition of injected water 
from the fractures was found to displace oil from the matrix, 
thereby increasing recovery. Analysis of pilot flood data was 
made. The central well of an 80-acre 5-spot rose from 50 to 
135 bd after three months, and reached 256 bd four months 
later; the GOR fell from 7000 to near the solution GOR. 
The injected San Andres water broke through after ca nine 
months. Wells on the NE-SW trend outside the 5-spot also 
responded. Analyser studies were made which allowed for 
NE-SW fractures, using trial-and-error techniques to match 
past performance. Elongated ellipses were found to be 
flooded, the permeability ratios for the major and minor axes 
being 144:1. 2300 brl of water was estimated to have 
entered each acre flooded. Flood recovery of oil was indi- 
cated to be potentially 1500 brl/acre. 

A basic pattern for flooding was proposed with the injection 
wells located along the fracture trend. Interference and fill- 
up soon cause movement at right-angles to this, effectively 
giving a line flood. Producing wells with similar alignment 
aids this. The effects of off-pattern wells were studied, and 
some distortion of the ideal pattern was found to be accept- 
able. Balanced injection production schedules seem neces- 
sary. G. D. H. 


401. How to improve LACT performance. L. E. Kuntz. 
World Oil, Nov 1959, 149 (6), 129.—Recently developed 
techniques for increasing the efficiency of Lease Automatic 
Custody Transfer instrumentation are described. A packaged 
unit has been devised which consists of a BS & W monitor, 
integrator, and gravity and temp transducers. It forms a 
complete data readout system and can operate unassisted for 
30 days. Details of the system are given. It is more effi- 


reser- 
H. 
drive | 
trol, 
of an | 
sition 
and 
de of 
Voirs 
not 
on of 
stem | 
y en- 
quili- 
inent 
val 
h all 
H. 
ech., 
d to 
jicat- 
com- 
ence 
e for 
‘ated 
with 
| for 
th a 
'y to 
d to 
m. 
vells, 
tural 
rent. - 
iced, : 
and . 
yams 
\ lab 
dis- 
d. q 
F. | 
ured 
\pril 
etri¢c 
ured 
; are 
nore 
sults 
0 ft 
from 
fluid 4 
fluid 3 
7 
ech., 
wy), 
d to 
line. 
juid. 
EUM 


60 A 


cient and economical than manual custody transfer, particu- 
larly in new oilfields and secondary recovery projects, and 
where at least 200 bd are being transferred from storage to 
pipeline. Circuit and flow diagrams for the system are 
included. C. A. F. 


402. Corrosion is controlled by bactericide treatment. R. C. 
Allred, J. D. Sudbury, and D. C. Olson. World Oil, Nov 
1959, 149 (6), 111.—Bactericides have been used successfully 
in preventing corrosion in producing wells in an area where 
conventional corrosion inhibitor treatment has been unsuc- 
cessful. Pulling jobs have been reduced by 59° and corro- 
sion rates by 77°. Bactericides will be effective where there 
are sulphate-reducing bacteria which appear to accelerate 
anerobic galvanic corrosion through their ability to act as 
depolarizing agents. The well head produced fluids should 
therefore be analysed for these bacteria before using the 
bactericide. Little data are available on the effect of the 
bacteria on downhole equipment in producing wells, but their 
control by bactericides such as sodium tetrachlorophenate has 
provided a marked reduction in corrosion. Poor results of 
corrosion inhibitors may be due to inability to control these 
bacteria. Details of experimental methods and results are 
given briefly. Three refs. 


403. Automated production platform. S. 8S. Roszel. World 
Petrol., Nov 1959, 80 (12), 59.—An automatic production flow 
station has been constructed and is operating offshore in Lake 
Maracaibo. It is designed to handle 100,000 bd from 46 single 
and dually completed wells without station supervision. It 
is under electronic control, and oil from the wells is auto- 
matically fed into the station via underwater flow lines. It 
is then processed and pumped to shore, some 30 miles distant. 
The station is described in detail, with photographs, and it 
consists of a three-deck platform housing separators, piping, 
engines, pumps, and complex electronic equipment. The 
substructure is aluminium jacketed. The electronic unit 
provides full remote control from a central data assembly 
point, monitoring pressure and flow from each completion. 
It also monitors and controls the normal platform operations 
and records the information on tape for intervals up to 30 
days. Other automatic operations include the control of 
pumps and generators, and testing reservoir pressures. 
Similar plants elsewhere are planned. C. A. F. 


OILFIELD DEVELOPMENT 


404. How one company determines cost. R. E. Megill. 
World Oil, Nov 1959, 149 (6), 107.—Methods used by a major 
oil company in estimating costs of finding oil are described. 
The procedure involves estimating the number of brl found 
in a given field, and a plan to calculate the amount being 
spent by the industry in oil and gas finding is outlined. In 
estimating reserves: (1) all oil reserves are separated by year 
of discovery; (2) current estimates of reserves are tabulated 
by year of discovery; and (3) current estimates of reserves 
are statistically corrected for future primary and secondary 
reserve additions. In calculating costs basic exploration 
data are assessed, including number of geologists employed, 
amount of geophysical work, and number and average depth 
of dry holes. Geological, geophysical, and drilling costs are 
then estimated and related to amount of oil discovered. 
Examples are given for the Rocky Mountain and adjacent 
regions of the U.S.A. Six refs. C. A. F. 


405. Oilfield development. 5. Production methods. ©. A. 
Fothergill. Petroleum, Lond., 1959, 22, 430.—Many wells 
produce by natural flow: it is important to conserve the 
reservoir energy by means of “ Christmas trees,” though 
bottom-hole chokes are more efficient. If natural flow pro- 
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duction is not possible, pumping is necessary. Various 
pumping methods are described in some detail: gas-lifts, 
mechanical lifts (plunger pumps), electric centrifugal pumps, 
and a revolutionary sonic pump are under trial at present, 
Separation of brine and sediment from the crude at the well- 
head is also considered. G. D. F. 


406. In eastern areas success ratios soar to record heights. 
Anon. Oil Gas J., 9.11.59, 57 (46), 218.—There has been 
successful drilling in areas E of the Mississippi River in the 
U.S.A. during the past year, particularly in Central and E 
Kentucky, Ashtabula County in Ohio, Michigan (Trenton 
development), Pennsylvania and W Virginia, and Lake 
Erie. In W Virginia 78-6% of all wildcats found gas fields, 
and success ratios elsewhere in the region are high. In 
Kentucky, development is centred in Green County, and 
major Silurian production has been found. Several areas are 
active in Ohio, and good Clinton discoveries have been re- 
ported. In Michigan, main interest is in the Ordovician 
Trenton Black River, a major reservoir. The Oriskany in 
W Virginia has provided more fields, and deep wells in Penn- 
sylvania have been successful. Onshore and offshore wells 
have found oil on the Ontario bank of Lake Erie. Future 
outlook in these E areas is excellent. C. A. F. 


407. New activity in SW Kansas-Oklahoma Panhandle. 
R. 8S. Buchanan. World Oil, Nov 1959, 149 (6), 113.— 
Exploration and development are being carried out at a high 
level in the Panhandle area of SW Kansas and Oklahoma, and 
many successful wildcats and development wells have been 
drilled in recent months. Increased activity in this area is 
due to multiple pay prospects, forthcoming lease expirations, 
readily available shallow core drill data, and recent pipeline 
outlets. The geology of the area is outlined, the formations 
of interest ranging from Permian to Upper Mississippian. 
Exploration is by gravity, seismic, and core drill methods, 
and most of the production comes from stratigraphic and 
structural-stratigraphic traps. Drilling and completion 
methods in the area are briefly noted. C.. A. F. 


408. Oil hunters move into coal empire. P. Harsham. 
Oil Gas J., 2.11.59, 57 (45), 130.—There is active leasing of 
over 2 million acres in E Kentucky in an area extending E 
from the Cumberland Forest; the economy of the area has 
depended for many years on coal reserves. Recently there 
has been important gas development, and secondary recovery 
is being carried out in old fields, such as those in Lee and 
Estill Counties, where abandoned fields are being reopened 
with acidizing techniques. Geophysical and geological sur- 
veys are being carried out over a wide area. C. A. F. 


409. Will the Rockies set another record? J. C. McCaslin. 
Oil Gas J., 16.11.59, 57 (47), 287.—The annual increase in 
drilling activity in the Rocky Mountain area is expected to 
be maintained in 1959 with a total of ca 5000 wells. Major 
exploration is being carried out in Wyoming in the Green 
River, Wind River, and Powder River Basins. In the Green 
River Basin, where the main search has been for gas, there 
are now good possibilities for oil; a recent well found Almond 
Cretaceous oil. Recent Tertiary and Upper Cretaceous finds 
along the N and NE edge of the Wind River Basin have 
encouraged active exploration here. There have been at 
least three major finds in the Powder River Basin in 1959, 
and stepout drilling has increased reserves in the area. There 
have also been important recent discoveries in the Williston 
Basin and elsewhere in the Rocky Mountain region. 
C. A. F. 


410. Ten years of Red China oil. G. Rosu. World Petrol., 
Nov 1959, 30 (12), 94.—Oil production in China in 1959 will 
be approx 80,000 bd, 75% more than in 1958, and it is planned 
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to increase output to 800,000 bd by 1964. Sedimentary basins 
cover some 28° of China, of which ca 12% has been explored. 
Proven reserves are ca 200 million tons, and possible reserves 
are many billion tons. The 1959 increase in production is 
due to higher output in the Karamai and Yumen fields, the 
main fields of China, and also from new finds in the Tsaidam 
Basin and Central Szechwan. Ca 300 rigs are operating, some 
with turbo-drills, and the deepest well, 20,454 ft, was com- 
pleted in the Szechwan Basin in 1958. Ca 1400 wells were 
drilled in that year. China is reported to be self-sufficient in 
drilling and production equipment, but output is retarded by 
lack of tubular goods. 20 new fields were found in 1958. 
Details of field and refining developments are given. 
C. A. F. 


411. Formosa gamble pays off. Anon. Oil Gas J., 23.11.59, 
57 (48), 62.—Chinsui 38, an old well in Chinsui field, Formosa, 
has been deepened to 13,327 ft and flowed 3,500,000 cu ft of 
gas and 65 bri of 44° oil daily on DST through a ;-inch 
bottom-hole choke and a 33-inch surface choke. Production 
is from a Miocene sandstone on an anticlinal structure, and is 
described as the first major discovery in Formosa for several 
years. &.'F. 


412. Oil investigations in the Low Countries. (In French.) 
H-A. Stheeman. Bull. Ass. frang. Tech. Pétrole, 1959, (137), 
937-62.—Quaternary deposits cover most of the Low Coun- 
tries and overlie up to 2000 m of scarcely disturbed Tertiary. 
Gravimetric, well, and mine data on the underlying rocks led 
to the discovery of oil at Schoonebeek in 1943. In the W the 
first economic production was at Rijswijk in 1953. Produc- 
tion was 2230 m3/day in 1950 and 4950 m*/day in 1958, two- 
thirds being from Schoonebeek. 

Source rocks have been found in the Permian and Lias. 
Fractured reservoirs occur in a Permian dolomite, and other 
reservoirs are in Dogger and Lower Cretaceous sandstones. 
Kimmerian and Laramie movements have provided the 


413. Supertanker construction. T. B. Hutchison. Inst. 
Petrol. Rev., 1959, 18, 317-22.—The term “ supertanker ” 
has been used to describe tankers of ca 25,000 tons dw and 
upwards, but size has changed rapidly over the past ten years, 
with ships now on order having dead weights in excess of 
100,000 tons. The development of supertankers is reviewed 
historically and their construction detailed with reference to 
arrangement and layout, cargo, launching facilities, and 
modern welding methods. The type of propulsion and aux 
machinery is briefly reviewed, and the use of cathodic pro- 
tection for reducing corrosion reported. Finally, mention is 


made of improved accommodation provided for the crew. 
A. D.S. 


414. Tranmere oil terminal. Anon. Fluid Handl., 1959, 
311-13.—Description of new crude oil terminal under con- 
struction at Birkenhead, with berthing facilities for 65,000- 
dwt tankers. Original scheme incorporating single floating 
stage 2000 ft long was modified with considerable saving to 
include two floating stages, each 362 ft long. This was made 
possible by use of floating mooring dolphins of new design 
allowing 70 ft of vertical movement; discharge and tidal 
variation each accounts for 30 ft. Balance tanks of total 
capacity 115,000 m® are being built on land reclaimed from 
the Mersey, and a 24-inch pipeline will connect with existing 
facilities at Eastham and thence to Stanlow refinery. In full 
operation it will be possible to discharge 150,000 tons/day of 
crude oil, and 8 x 106 tons pa could be pumped to Stanlow. 
W. A. M. 
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relevant folds. In the NE is a Permian basin with much gas, 
and two Jurassic-Lower Cretaceous basins yield oil, one 
being connected with the Hannover Basin, and that in the W 
covering part of the North Sea platform. Paraffinic oil is 
found in the Cretaceous at Schoonebeek; in the W paraffinic 
oil is obtained from structures in the deeper part of the basin, 
and asphaltic oil elsewhere. At Moerkapelle an asphaltic oil 
of sp gr 0-97 is produced with the aid of subsurface heaters. 

Many thousands of gravity observations have been made, 
and there are 18,000 km of seismic sections involving nearly 
80,000 shot points. The base of the Tertiary gives the best 
seismic correlations, and it has been possible to get deeper 
data by some techniques. 

Since 1947, 124 exploratory wells and 409 development 
wells have been drilled. Eight rigs in 1953 drilled the same 
footage as five rigs in 1957 (80,000 m). The 347 wells at 
Schoonebeek average ca 900 m. The deepest exploratory 
well is 3795 m. At Ten Boer 1350 m of salt was penetrated, 
and in drilling to the Permian pressures above hydrostatic are 
generally met. 

Ca 40°, of the cost of materials is expended in Holland. 
Tubular goods are imported. 

Most of the Schoonebeek production is pumped (ca 
14,000 m’ of water is produced, the gas/liq ratio being 10-45 
cu ft/brl). Wells give 3-90 m§ of oil/day, strong water drive 
existing on the flanks. Ca 1400 workovers take place 
annually. Electrical dewaxing is used in relatively dry wells. 
Emulsion and de-salting treatment is applied to the crude. 
More gas lift is being installed. In the W most of the pro- 
duction is flowing, and vigorous water drive is indicated. 

Water salinities are 70,000-100,000 ppm. This water is 
injected at Schoonebeek; in the W it is disposed of in the 
sea, using plastic pipe. Plastic coating is being tried on rods. 

Hot water is being injected in one sector of Schoonebeek. 
In situ combustion is to be used. 


Several cross-sections are given. G. D. H. 


415. Modern aviation superfuellers. Anon. Petrol. Times, 
4.12.59, 68, 764.—Some recent vehicle developments are 
described. Even to-day with turbine-powered transports 
requiring up to 20,000 Imperial gal and pumping rates of 
ca 1000 gal/min, the case for hydrant systems in preference to 
the refueller is not universally established, and the latter is 
likely to be needed for some years to come. 

The Esso ‘“ Python” refueller weighs 75 tons and holds 
12,000 Imperial gal, and can load a plane at the rate of 
1000 gal/min. 

The “ Yorkshire” is the largest articulated vehicle, of 
10,000 gal capacity, delivers at 750 gal/min, and is in service 
with Air-BP. 

The Shell-Mex & B.P. ‘‘ Severn” is also a 10,000-gal 
capacity superfueller with rated delivery of 750 gal/min. 

The Shell Aviation Service, which already operates some 
200 hydrant fuelling systems throughout the world, has also 
introduced a 10,000-gal superfueller with a pumping rate of 
500 gal/min. 

Principal advantage of hydrant system is that it permits 
uninterrupted supply of fuel to aircraft in almost unlimited 
quantities. G.. A. 


416. A mathematical study of two-phase flow in well flow- 
lines. 1. B.T. Yocum. Petrol. Engr, Nov 1959, 31 (12), 
B40.—This part develops the basic equations and coeff used 
in the study of simultaneous flow of oil and gas in well tubing. 
Three defining equations for oil well flow are developed: 
pressure profile, temp profile, and density—pressure-temp 
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relationship. Correlations are presented for the coeff ap- 
pearing in these, and it is shown how it is possible to solve 
simultaneously these three equations graphically, giving a 
plot of casing pressure v. flow potential, with bottom-hole 
pressure as a parameter. The same three defining equations 
are then developed for flowlines, and the coeff given in terms 
of dimensionless groups. Sun radiation effects on long lines 
are shown to be important. G. D. F. 


417. Rotterdam-Rhine pipeline project. H. J. Slingenberg 
and G. Einsel. Petrol. Engr, Nov 1959, 31 (12), D32.—The 
Rotterdam—Rhine 24-inch pipeline, which is to be completed 
in mid-1960 by the NV Rotterdam—Rijn Pijpleiding Maat- 
schappij, is considered under the following headings: route, 
planning, right-of-way, technology, material requirements, 
rates of flow, inspection, and protection. The economic 
aspects of the pipeline are discussed. Refineries at Gelsen- 
kirchen, Godorf, and Wesseling in the Ruhr—Rhine region will 
be supplied by this pipeline. G. DD. 


418. Pipeline construction shades a year ago. F. H. Love. 
Petrol. Engr, Nov 1959, 31 (12), D19.—A survey of pipeline 
construction in the last 12 months is given. Nine pages of 
tables give proposed or planned pipelines, and lines built or 
under construction. The majority of these are in the U.S.A. 
or Canada, but numerous lines (mileage, size, owners, etc.) 
elsewhere are mentioned. G. D. F. 


419. Controlling electric-centrifugal pump station with variable 
speed driver. E. C. Michels. Pipe Line News, Nov 1959, 
$1 (11), 49-53.—The eddy-current principle has been used 
in the variable speed drives installed on the Products Division 
of Cherokee Pipe Line Co’s system to Wood River (Illinois). 
Single electric-driven pump units have been installed on each 
of two 10-inch lines at five booster stations which are remotely 
controlled from Wood River. It is shown that the eddy- 
current drive, which lends itself to the operation, will pay out 
the additional investment cost compared with throttling 


REFINERIES AND AUXILIARY 
REFINERY PLANT 


423. How to select your drive system. Pt1. W. B. Wilson 
and I. H. Landes. Oil Gas J., 7.12.59, 57 (50), 113.—2 billion 
dollars were spent in 1955 and 1956 by the chemical and 
petroleum industries on purchasing fuel and electric power 
requirements; this is 15% more than total expenditure for 
new machinery and equipment for same period. The articles 
give pointers on proper drive equipment selection, using 
charts showing fuel chargeable to electric power generation in 
industrial plants, added costs for various types of motor en- 
closures, estimated cost of 1800 rev/min drip-proof induction 
motors and associated electrical equipment as a function of 
motor voltage, effect of motor size on required system short 
circuit capacity and transformer rating, recommended motor 
hp rating as function of motor voltage for 13-8-kV and 
4:16-kV systems, variation of theoretical steam rate for 
different turbine exhausts, approx speed at which single and 
multi-stage turbines have same efficiency, and turbine per- 
formance of 6000-hp single auto extraction consuming units, 
G..A. C. 


424. CO boiler pays off in big way. D.G. Ward. Oil Gas J., 
14.12.59, 57 (51), 80.—Results of first year’s operation of 
Utah Oil Refining Co’s CO boiler shows that fuel oil consump- 
tion is ca 55-60°, of that for conventional boilers, fuel oil 


REFINERY OPERATIONS 


through power saving. The paper, which contains a number 
of circuit diagrams, plots, and photographs, gives full descrip. 
tion of this system. M. F. M. 


420. “ Gun barrel” pipeline solves storage field problem. E. 
Sterrett. Pipe Line News, Nov 1959, 31 (11), 30.—The prob. 
lem confronting a number of natural gas transmission com. 
panies has been that of developing additional underground 
storage within working “‘ reach ”’ of winter markets. Central 
Pennsylvania is the site of numerous gas fields, some depleted, 
some producing, lying at various depths and with a wide 
range of ultimate capacities. One of these fields, Leidy, 
offered a good possibility for underground storage of a large 
amount of gas, and the paper describes in some detail how the 
necessary pipeline and pumping arrangements were made to 
utilize this storage field. M. F. M. 


421. Designing large outdoor stations for maximum economy. 
J. R. Ashley. Pipe Line Ind., Nov 1959, 11 (5), 47-51.— 
The pumping system of the Magnolia Co’s Corsicana to 
Beaumont 240-mile, 20-inch oil pipeline is described. The 
addition of two stations each containing two pumping units 
of 2500 hp remotely controlled through a microwave system, 
and rebuilding of the original stations, has increased the 
capacity to 204,000 bd. The stations can run unattended. 
Pumps can be started or stopped while others are running 
and run with valves fully open. The controls and the 
information telemetered are reduced to a minimum. G. B. 


422. Adequate testing of multiphase-flow pipelines. 0. 
Flanigan. Oil Gas J., 30.11.59, 57 (49), 60.—An AGA-—API 
two-phase flow cttee report is given on a procedure for two- 
phase two-component flow but which can be modified for 
two or more liq phases. 

Essential measurements and properties necessary for 
adequate evaluation of the test data are given, a table listing 
data required and showing various methods of obtaining 
them. Charts show vise and pseudo-critical properties of 
gases. G. A.C. 


saving will pay for whole investment in 6-2 years, maintenance 
costs are low, and no additional personnel are required to 
operate the unit. 

The unit generates 138,000 lb/hr steam at 300 psig and 
540° F, and was installed to take care of additional steam 
requirements. 

The boiler utilizes a cyl water-cooled primary furnace, the 
secondary one contains the steam-generating tubes and a non- 
drainable type superheater. Regenerator flue gas from cat 
cracker precipitator is first admitted to the plenum chamber 
and then to primary furnace through 12 ports arranged to 
give a swirling motion to the flue gas. 

Complete combustion controls are provided. 

A table shows performance data, and a combustion control 
chart is given, together with diagram of the boiler. 

G. A. 


425. Waste-water aeration. B. V. Prather. Oil Gas J., 
30.11.59, 57 (49), 78.—A study of effects of aeration on 
chemical characteristics of total waste-water ‘effluent has 
been made by DX Sunray lab at its Tulsa refinery, and this 
article deals with aeration by diffusion of air through water 
and a combination of that process with water spraying through 
air and pumping water over cascades. 

Aeration of waste water by forced draught air flows counter- 
current to waste matter in a closely packed tower is highly 
successful in removing impurities. Oxidn of the various 
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oxidizable components appears to be selective, phenols 
undergo oxidn early in the process and continue at a fairly 
constant rate, whereas there is no removal of sulphites until 
after the fifteenth hour of aeration, complete removal being 
achieved by the twenty-first hour. 

The reduction rate for chemical oxygen demand was rapid 
for the first hour and a half of circulation, decreasing slightly 
to fifth hour, after which there was very little reduction. 

Tables show results of aeration experiments on total waste 
water and removal of ammonia at various pH levels. Graphs 
show reduction rates. GA. €. 


426. Review of refineries in Great Britain in 1959. Anon. 
Petroleum, Lond., 1959, 22, 421.—A review of construction 
and improvement work in the British refining industry for 
1959 is given: Berry Wiggins & Co Ltd (Kingsnorth, Weaste) ; 
British Petroleum Co Ltd (Kent, Grangemouth, Llandarcy) ; 
Jsso Petroleum Co Ltd (Fawley, Milford Haven); Shell 
Petroleum Co Ltd (Stanlow, Shell Haven, Ardrossan); Mobil 
Oil Co Ltd (Coryton); and Lobitos Oilfields Ltd (Ellesmere 
Port). G. D. F. 


DISTILLATION 


427. Distillation in view of modern developments. Pt II, 
Chap 1. K. F. Gordon and J. A. Davies. Petrol. Engr, Aug 
1959, 81 (9), C22.This paper outlines briefly the types of 
continuous dist systems: conventional, charge reflux, charge 
reboiler, high and low pressure, vacuum separations, steam 
dist, steam stilling, low-temp fractionation, stripping, absorp- 
tion, and crude, extractive, azeotropic, and multiple-tower 
dist. G. D. F. 


428. Double-duty de-ethanizer. Anon. Oil Gas J., 7.12.59, 
57 (50), 135.—The unit at Cities Service Oil Co’s East Chicago, 
Indiana, refinery is a simplified installation, eliminating need 
for a separate propane tower, and producing specification 
grade products. Ethane and lighter gases go overhead, but 
butane product comes from bottom and propane by a side 
stream, a stripper removing light gases from latter. 

The de-ethanizer is a 93-ft tower of 8 ft dia, with 40 Koch 
Flexitrays. A gas oil reboiler is used, and propane is caustic 
treated and dried before pumping to storage. A flow sheet 
is given. G. A. C. 


ABSORPTION AND ADSORPTION 


429. How to select a gasoline-recovery plant. R. ©. Me- 
Namara. Oil Gas J., 16.11.59, 57 (47), 186.—If gas stream is 
small, adsorption is best system, but as plant size increases, 
oil adsorption becomes more advantageous. If the gas must 
be dehydrated and gasolines recovered, adsorption is best 
inethod. 

For medium-sized operations, careful evaluation is neces- 
sary to determine which systems to use. 

Tables give gas analyses and plant capacity above which oil 
adsorption becomes economical. G. A.C. 


HYDROGENATION 


430. Modernizing a small refinery. H. T. Connally. Jnter- 
nat. Oilman, 1959, 18, 378-80.—Operating experience is 
described with a small hydrodesulphurization unit at the Winne- 
wood refinery of Kerr-—MeGee Oil Industries Inc. The unit 
is designed to operate with various feedstocks and is at 
present treating a mixture of vacuum and atmospheric gas 
oil for the fluid cat cracker. The profit is small, but flexi- 
bility of product improvement is gained. G. B. 
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431. Simple removal of H,S from refinery tail gas. Anon. 
Oil Gas J., 16.11.59, 57 (47), 158.—California Co’s North 
Amboy, N.J., refinery uses a modified Claus process which 
requires partial combustion of gases containing H,S, one third 
of sulphur contained as H,S in stream is burned SO, and 
stream then catalytically reacted to complete oxidn and 
recovery of elemental 8. Preliminary step is combined with 
a waste heat recovery boiler in one compact unit. G. A. C. 


432. Proper instrumentation keeps outlet gas sweet. C. 
Buskel. Oil Gas J., 30.11.59, 57 (49), 67.—The Pincher 
Creek, Alberta, amine treating plant treats in excess of 
270,000 Mcf/day sour gas at three different pressures. The 
gas contains 11°, H,S, 6°, CO,, and traces of carbonyl sul- 
phide and CS,, and by use of adequate instrumentation on the 
individual contactors the gas is sweet at plant outlet. Either 
low amine flow or excessive gas flow will shut off gas to con- 
tactor concerned. The contactors are also equipped with 
flooding and foaming arms. Three 225-ton sulphur recovery 
units are in operation. 

Corrosion in amine system is nominal, most serious being in 
reclaimer units. 


Flow sheets include instrumentation chart. G. &. C. 


SPECIAL PROCESSES 


433. Processing of low temperature tar oil fractions to diesel 
oils. S. K. Bose et al. J. Inst. Petrol., 1959, 45, 252-8.— 
Results of an investigation, carried out at the Central Fuel 
Research Institute of India to study utilization of low temp 
carbonization tars from coals, are presented. Selected frac- 
tions of the tars, obtained by dist (200°-250° C, 250°-300° C, 
and 300°-350° C), were hydrogenated under various reaction 
conditions to produce diesel oils. The effect of cat, pressure, 
and temp on the hydrogenation process was studied. It was 
concluded that the products of low pressure hydrogenation 
(50 kg/em?) were somewhat inferior in quality to products 
from high pressure reaction (200 kg/em*). The low grade 
diesel oil from low pressure hydrogenation can, however, be 
further processed to the desired grade by solvent extraction of 
aromatics partially or wholly either before or after hydro- 
genation. The highest dist tar oil fraction (300°-350° C) is 
unsuitable for processing to high quality diesel oil, due to the 
refractory nature of the aromatics towards hydrogenolysis. 
A. D.S. 


434. New benzole refinery. Anon. Jndustr. Chem., 1959, 35, 
535—42.— Description, with illustrations and simplified flow 
diagrams, of Lincolnshire Chemical Co’s new refinery. Crude 
benzole is scrubbed with NaOH and defronted in a con- 
tinuous unit, the fronts yielding valuable by-products; pure 
C,H, (boiling range 0-18°-0-25° C) is produced by a con- 
tinuous rectifying column and finally acid washed. Heavier 
fractions from the crude benzole are fractionated in a vac 
batch still, acid washed, and finally purified by atmos dist to 
yield 90’s toluole, 3°-5° xylole, and naphthas. Equipment 
from the Co’s former refinery has been incorporated in the 
new refinery, which has a capacity of 4-5 x 10° gal pa of 
crude benzole. W. A. M. 


METERING AND CONTROL 


435. Metering crude oil with a turbine has much to recommend 
it. H. Karlby and W. F. Z. Lee. Oil Gas J., 14.12.59, 57 
(51), 82.—The reason why calibration (or meter) factor 
changes with both flow rate and vise of crude oil being metered 
in axial-flow metering turbines is discussed and cure by use 
of a compensated metering turbine which needs calibrating 
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but once is described. Slip is shown as a function of the 
Reynolds Number, and in a well-designed metering turbine 
mechanical friction must be small enough to cause negligible 
slip in the metering range, and the force causing slip must be 
due to skin-friction drag. 

Below a fixed critical Reynolds Number flow is laminar and 
slip is not constant, hence simple turbine meters are not 
suitable. When the Number is high flow is turbulent and 
metering turbines are superior in performance to mechanical 


types. 


CHEMISTRY AND PHYSICS 


436. Kinetics of oil oxidation inhibitors. K. U. Ingold. 
J. Inst. Petrol., 1959, 45, 244-51.—The activation energies of 
some of the clementary reactions involved in the oxidn of a 
white mineral oil have been measured. Some data are also 
given on the efficiencies of a range of inhibitors at different 
temp, and a unified mechanism of inhibitor action is pre- 
sented. The uninhibited reaction, hydroperoxide decom- 
position, and the strongly and weakly inhibited reactions are 
discussed. A. BD. 


437. Effect of hydribidization changes on the bond energies of 
carbon-carbon single bonds. J. E. Bloor and 8. Gartside. 
Nature, Lond., 1959, 184, 1313.—To try to provide a quanti- 
tative expression of the idea that the energy of a bond is 
related to the overlap integral of the two atomic arbitals which 
are thought to form the bond, direct proportionality was 
assumed. Calculated bond energies and heats of hydrogena- 
tion are tabulated, and the agreement between the calculated 
and experimental results for the latter is good, even in cases 
where there is usually considered to be appreciable resonance 
or hyperconjungature stabilization. In fact, most of the 
results show a small destabilization energy, probably due to 
the simplifying assumption of neglecting polar effects and 
non-bonding interactions. This conclusion that resonance 
and hyperconjugation effects are small in comparison with 
changes in hydribidization for non-aromatic epd is in accord- 
ance with recent views. A. D.S. 


438. Concentration of stearic acid in monolayers adsorbed 
from solution. G. L. Gaines, Jr. Nature, Lond., 1959, 184, 
1139.—Previous independent observations have been made 
that only 20-30°%, of a close-packed monolayer of stearic 
acid mol is adsorbed from soln on inert substances such as 
mica and gold. Similar results are reported here from experi- 
ments in which radiostearic acid was adsorbed from nitro- 
methane soln on mica, platinum, and chrome-plated steel. 
After immersion for periods of 1 minute to 2 hr the substrates 
contained 0-1—0-4 of a close-packed monolayer of stearic acid. 
These experiments suggest a solvent-solute interaction 
mechanism. A. D.S. 


439. Sensitivity of catharometers in gas chromatography and 
the thermal conductivity of binary gas mixtures. A. B. 
Littlewood. Nature, Lond., 1959, 184, 1631-2.—Theory is 
developed to show that with helium as carrier gas for organic 
vapours, the sensitivity of the catharometer is proportional 
to o7,5, where 1, is the arithmetic mean of o, and a, the dia 
of the carrier and vapour mol. By analogy with the case of 
ionization in a binary gas mixture, it seems possible that the 
cross-sectional areas of organic mol are approx equal to the 
sum of the cross-sectional areas of their component structural 
units. Results published by Rosie and Grob on catharometer 
sensitivities relative to benzene were used to work out cross- 
sectional areas (relative to benzene) of a number of structural 
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In practice, both laminar and turbulent flows occur and a 
compensating calibration curve is necessary. 

A compensated-metering turbine is described; the front 
half houses the viscometer or universal viscosity compensator, 
the rear half housing the outlet portion of the venturi, which 
records head loss. 

A cutaway view of the compensated metering turbine jg 
given, and charts show slip as a function of Reynolds Number; 
test curves and meter factor as a function of equivalent flow 
rate. G. A.C. 


groups. Sensitivities were then calculated for other hydro- 
carbons from the cross-sectional areas of the groups and found 
to compare favourably with experimental values. This 
procedure therefore provides a method for the semi-empirical 
calculation of catharometer sensitivity for quantitative gas. 
chromatographic analysis. A. D.S. 


440. The preparation and infra-red spectra of the three ethyl- 
cyclopentenes, methylene- and ethylidenecyclopentane. S. 
Pinchas et al. J. Inst. Petrol., 1959, 45, 311-15.—Pure 
samples of the three ethyleyclopentanes, methylene- and 
ethylidenecyclopentane were prepared, the synthesis of 
4-ethylceyclopentene being reported for the first time. The 
results of ir absorption measurements are tabulated and the 
spectra recorded. The C—H and C=C absorptions are fully 
discussed and attention drawn to a well-developed doublet 
in the spectrum of 3-methyleyclopentene in the 1600—1700- 
em region. This doublet, which seems to be characteristic 
of a 3-alkyl substituent in the cyclopentene ring, can be used 
for its identification. A. D.S. 


441. Estimation of the interchange energy for binary systems 
from mutual solubility data. K. Ishida. Nature, Lond., 
1959, 184, 814-15.—Application of Guggenheim’s theory of 
strictly regular soln to ordinary binary systems to the calcula- 
tion of interchange energy resultsin poor agreement with experi- 
ments. Reason for this is that very few systems satisfy all 
the conditions for forming regular mixtures in which the mol 
are assumed to be sufficiently alike in size and shape to be 
interchangeable on a lattice or quasi-lattice. Theory is 
developed in which it is assumed that each component forms 
clusters consisting of each pure component in its liq phase and 
that the two kinds of clusters are sufficiently alike in size and 
shape to satisfy all conditions for forming regular soln on 
mixing. Interchange energy between two kinds of clusters 
can then be calculated, and several values obtained from 
mutual stability data are reported. Detailed results on de- 
pendency of interchange energy on temp and application of 
method to chemical engineering calculations will be published 
later. A. D. 8. 


ANALYSIS AND TESTING 


442. Determination of potassium in oilfield brines. A. G. 
Collins and J. W. Watkins. Petrol. Engr, Nov 1959, 31 (12), 
B94.—A knowledge of the nature and concen of the con- 
stituents of oilfield brines may permit the identification of 
intrusive waters and make possible geochemical correlations. 
Several methods of analysis for potassium are considered and 
shown to be lengthy and inaccurate. The method of analysis 
recommended here is based on the fact that potassium tetra- 
phenylboron is relatively insoluble in water, while the sodium 
epd is soluble. The apparatus and reagents required and the 
experimental procedure are given. It is shown that the 
method is fairly accurate and quite rapid. G. D.F. 
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443. Proposed withdrawal of IP 18/58. Anon. J. Inst. 
Petrol., 1959, 45, 286.—Standardization Cttee have approved 
a recommendation by the Colour Panel that IP 18/53, Colour 
of Refined Petroleum Oil by the Saybolt Chromometer, 
should be discontinued as an IP Standard Method. This 
recommendation, reasons for which are presented, will not be 
put in effect for one year, during which any objections may 
be lodged for consideration. A. D.S. 


444. Polarographic determination of hexadiethyl lead in tetra- 
ethyl lead. J. E. de Vries, A. Lauw-Zecha, and A. Pellecer. 
Analyt. Chem., 1959, 81, 1995-7.—Hexadiethy] lead can occur 
as a side product in the experimental prep of TEL. A pro- 
cedure is described for its determination in concen down to 
0-1% at the dropping mercury electrode in soln in a mixture 
of benzene and methanol (1:1) with LiCl as supporting 
electrolyte. An anodic wave at —0-24 V is obtained. Tri- 
ethyl lead chloride is determined in the same polarogram. 
G. B. 


445. Determination of sulphur and chlorine in petroleum 
liquids by X-ray fluorescence. T.C. Yao and F. W. Porsche. 
Analyt. Chem., 1959, 31, 2010-12.—A technique is described 
in which a standard X-ray spectrograph equipped with a pulse 
height discriminator, rock salt crystal, flow proportional 
counter, and a helium atmosphere is used to determine 8 and 
Cl down to 0-29, with a limit of detection of 0-002%. It is 
suitable for the rapid analysis of petroleum fractions and lub 
oil additives. An analysis is made in 5 minutes with a stan- 
dard deviation of 0-006 for 0-1°, S (11 determinations) (cf 
0-005 for the ASTM lamp method), 0-4 for 1:6% S (23 deter- 
minations) (0-025 and 0-09 for the ASTM bomb and high 
temp combustion methods) and 0-003 for 0-159 Cl (0-3 for 
the ASTM Na reduction method). G. B. 


446. Rapid methods for the analysis of petroleum cokes. 
A. L. Conrad and J. K. Evans. Analyt. Chem., 1959, 31, 
2015-17.—An ashing procedure is described which permits an 
analysis to be made in one hr (ef 8 hr for the ASTM method). 
The sample is weighed into a platinum crucible (5 ml, 2 em 
deep) and heated under nitrogen in an induction furnace. 
By means of a variable transformer the temp is gradually 
brought up to 950° C with the sample under constant observa- 
tion. After 6 minutes at 950° the sample is cooled and 
weighed and the loss reported as volatiles. The crucible is 
returned to the furnace and heated to 950° in oxygen. The wt 
of the residue is reported as ash and the residue is fused with 
fusion mixture for the colorimetric determination of metals. 


G. B. 


447. Determination of arsenic in petroleum stocks and catalysts 
by evolution as arsine. D. Liederman, J. E. Bowen, and 
O. I. Milner. Analyt. Chem., 1959, 31, 2052-5.—By the 
procedure described, arsenic can be determined in conen up 
to 0:1 ppm in reformer charge stock and up to 5000 ppm in 
cat. The arsenic is extracted and simultaneously oxidized 
by a mixture of H,SO, and H,O,. Aq KI, isopropyl alcohol, 
and Zn are added, and the liberated AsH, is absorbed in Ag 
diethyldithiocarbamate soln and determined colorimetrically 
with pyridine (V. Casek, V. Sedivek, Chem. Listy, 1952, 46, 
314). G. B. 


448. Isolation of adamantane from petroleum. B. J. Mair 
et al. Analyt. Chem., 1959, $1, 2082-3.—Adamantane has 
been isolated from the petroleum of the API Research 
Project 6. Its conen in the crude oil is estimated at 0-0004% 
by vol. G. B. 

449. Improved high pressure capillary tube viscometer. B. E. 
Eakin and R. T. Ellington. J. Petrol. Tech., April 1959, 11 
(4), AIMME Tech. Paper No. 8060 (summary), 71.—A modi- 
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fied Rankine-type capillary-tube viscometer has been de- 
veloped for high-pressure measurements on inert gases and 
lean natural gases. The mercury reservoir and receiver are 
linked by capillary tubes, giving a parallel linkage which 
allows the mercury pressure difference to be 3-40 em. The 
mercury flow tube is } id stainless steel; the Pyrex capillary 
is 0-25 mm id. 

31 tests on nitrogen at 1000 psig gave excellent results, as 
did 15 tests on water at 1150 psig. Tests on ethane and 
propane have been done at 77° F and 100-9000 psia. Propane 
data were 2% above published figures, and ethane data 6°, 
above. Propane gave an almost linear visc/pressure relation- 
ship above 3000 psia. G. D. H. 


450. A method for the determination of trace amounts of 
water in hydrocarbons. A. F. Pyrah and R. 8. Roberton. 
J. Inst. Petrol., 1959, 45, 316-19.—A Karl Fischer method is 
described for determining water contents within the range 
0-100 ppm on a 20-ml sample of mercaptan-free hydro- 
carbons. It involves simple equipment, is reasonably fast, 
and has a repeatability of 2-4 ppm. In extending the range 
of normal Karl Fischer titrations, attention has been paid to 
increasing the end-point sensitivity, excluding atmospheric 
moisture, introducing the sample without risk of atmospheric 
air contamination, and devising a method of introducing the 
reagent in micro quantities. Apparatus and method details 
are given. A. D.S. 


451. Identification of hydrocarbon waxes by fluorescence 
spectroscopy. (InGerman.) H-J. Eichhoff and G. Titschack. 
BrennstChemie, 1958, 11, 705-8.—In a previous publication, 
Arzneimittel- Forsch, 1958, '7, 365, it was shown that aromatic 
polyeyclic hydrocarbons can be estimated by fluorescence 
microscopy. Continuation of this work shows that hydro- 
carbon wax production from dist to the final product can be 
followed analytically in this way. Investigations are reported 
on fluorescence spectra of hard wax with addn of aromatic 
polycyclic hydrocarbons. The object is to allay fear of pre- 
sence of carcinogenic polycyclic hydrocarbons in waxed 
papers for foodstuff wrapping, etc. Fluorescence spectra of 
the synthetic mixtures of hard wax and aromatic polycyclic 
hydrocarbons show that complete removal of the hydro- 
carbons is obtained by controlled processing. Thus fear of 
their presence is unfounded. R. T. 


452. Structural-group analysis of petroleum fractions. (In 
German.) G. Brandes. FErdél u. Kohle, 1958, 11, 700-2.— 
In the first contribution, BrennstChemie, 1956, 37, 263, possi- 
bility of determining structural group analytical val of 
mineral oils in the sense of the Waterman school, especially of 
the n-d—-M method, by means of ir spectroscopical data was 
reported. Further investigations aim at establishing the 
suitability and applicability of the method described to possi- 
bilities of expressing a corresponding chem characterization 
for evaluating machine oils and raffinates. Pure mineral 
products are referred to, not mixtures of mineral oils with 
large mixtures of mineral oil—foreign systems, since they pre- 
suppose the statistical approximation possibility as in the 
n-d—M method. However, they permit a rapid, sure estima- 
tion of structural characteristics of a large material group. 

R. T. 


453. Adamantan estimation in crude oils by adduct formation 
with thiourea. (In German.) Landa and 8. Hala. 
u. Kohle, 1958, 11, 698—700.—Adamantan, the basic hydro- 
carbon of the adamantan series, is characterized by the 
arrangement of the C atoms, similar to the atomic lattice of 
the diamond. Adamantan forms readily very stable adducts 
with thiourea. Yields are 40—-50°, greater than by extended 
rectification. Quant yields cannot be obtained since adduct 
G 


[ 
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formation is an equilibrium reaction. Adduct = adaman- 
tan + » mol thiourea. Also adamantan is very sol in other 
hydrocarbons. A sensitive, rapid process for estimating 
adamantans in crude oils is based on formation of adducts 
with thiourea. The method is proved by analysis of synthetic 
mixtures. Adamantan occurs in amounts from 0-02 to 
0-63°% in all Czechoslovakian naphthenic crudes and in one 
paraffinic-naphthenic crude. Seven refs. R. T. 


454. Industrial analytical procedure for vanadium-containing 
fuel oil residues. (In French.) P. Billon. Bull. Ass. frang. 
Tech. Peétrole, 1959, 1175-82.—Brief review of existing 
methods. Presence of V hinders analysis of deposits for other 
metals, since it tends to ppt therewith and hence introduce 
error. Proposed method keeps V in soln during pption of 
other constituents by suitable adjustment of oxidn—reduction 
potential using H,O, and hydroxylamine HCl. Results of 
deposit analyses (V,O, 1-6-24%) are given. Bibliography. 
Vv. B. 


455. Quantitative estimation of gases by chromatography. 
(In German.) H. Pietsch. Erdélu. Kohle, 1958, 11, 702-5. 
Use of gas phase chromatography is applied to problems of 
hydrocarbon analysis, with especial consideration of condi- 
tions of gas decomp. Quant estimation is carried out most 
favourably by partition chromatography based on high and 
surface calibrations, or by utilizing heat conductivity correc- 
tions and connecting total surface evaluation. 15 refs. 
R. T. 


456. Composition of crude oil through seven carbons as deter- 
mined by gas chromatography. KR. L. Martin and J. C. 
Winters. Analyt. Chem., 1959, 31, 1954-60.—Three samples 
of the oil are introduced into a column in which the fractions 
containing up to seven C atoms are separated and passed into 
a different analysing column for each of three samples. The 
columns are prepared by adding a soln of the liq phase to 
firebrick. A gas density balance is used as detector and 
nitrogen as the carrier. The stationary phases used are: 
18% of Apiezon L grease for the pre-fractionating column 
(3 ft long; 250° C), 18-4°, of isoquinoline (26 ft; room temp) 
and 3-1% of 1-chloronaphthalene (40 ft; room temp) for the 
saturated hydrocarbons and benzene and 5% of £,8’-oxy- 
dipropionitrile (12 ft; room temp) for the determination of 
toluene. The 35 epds boiling below 108° C have been identi- 
fied and determined by this method. The composition of 
these fractions is given in tabular form and discussed. 
G. B. 


457. Determination of trace hydrocarbon impurities in petro- 
leum benzene and toluene by gas chromatography. F. A. 
Fabrizio et al. Analyt. Chem., 1959, 31, 2060—3.—The limit 
of detection of saturated hydrocarbons in benzene and toluene 
by the procedure described is 0-019 by vol. Aromatic im- 
purities are determined on the same chromatogram, and with 
the same sensitivity. The column used for the determination 
of impurities in toluene is packed with 20°, by wt of 2,4,7- 
trinitro-9-fluorenone on firebrick and operated at 160° C after 
heating for 30 minutes at 190°C. For high purity benzene 
the column is packed in two parts, the first with 40°% of a 
saturated soln of picric acid in di-n-butyl phthalate, and the 
second with 15%, of di-n-decyl phthalate, both on firebrick, 
and operated at 120° C. G. B. 


458. Determination of dissolved gases in petroleum fractions 
by gas chromatography. J. A. Petrocelli and D. H. Lichten- 
fels. Analyt. Chem., 1959, 31, 2017-19.—The procedure 
described is suitable for the determination of O and N in 
petroleum fractions up to the lub oil range in conen down to 
2ppm. The sample is injected into an inlet system consisting 
of passages in a heated stainless steel block and swept by the 
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carrier (He) into a 1-ft pre-column which can be heated. This 
column is packed with Si gel for low-boiling samples and with 
uncoated firebrick for lub oil. The hydrocarbons are retained 
in the pre-column and the O and N pass into a 10-ft column 
packed with Linde mol sieve 5A, where they are separated. 
G. B. 


459. Separation of C, and lighter hydrocarbons by gas-liquid 
chromatography. T. A. McKenna, Jr and J. A. Idleman, 
Analyt. Chem., 1959, 31, 2000-3.—Various stationary phases 
have been evaluated for the separation of the C, and lower 
hydrocarbons. The most satisfactory at room temp was 
found to be a mixture of glutaronitrile and propylene car. 
bonate (30:70) supported on Chromosorb. All the hydro. 
carbons were separated. G. B. 


460. Evaluation of a commercial alkyl aryl sulphonate deter- 
gent as a column packing for gas chromatography. D. H. 
Desty and C. L. A. Harbourn. Analyt. Chem., 1959, 31, 
1965-70.—A solid, powdered household detergent containing 
ca 17% of an alkyl aryl sulphonate, together with inorganic 
salts, has been examined and found suitable as a packing 
combining the functions of stationary phase and support. 
After drying, it is stable at 245°C. The choice of operating 
conditions to secure a desired efficiency and the shortest 
running time is considered. Retention data are given for alarge 
number of hydrocarbons and two epds present in petroleum. 
G. B. 


461. Volatile liquid partition chromatography. R. 8. Porter 
and J. F. Johnson. Nature, Lond., 1959, 184, 978-9.—Gas 
chromatographic separations have been made using the gas 
phase of the partitioning liq as the eluting gas instead of the 
conventional inert carrier gas. The method, based on the 
circular gas chromatograph, is described, and examples of 
separations of components in binary mixtures, including 
4-methyl-l-pentene and n-pentane using furan and methyl 
formate as partitioning liq, are given. Elimination of the 
inert carrier gas is potentially useful in non-analytical applica- 
tions of gas chromatography, the method being a unique way 
of using relatively high mol wt carrier gas. A. D.S8. 


462. The potentialities of coated capillary columns for gas 
chromatography in the petroleum industry. D. H. Desty, 
A. Goldup, and B. H. F. Whyman. J. Inst. Petrol., 1959, 45, 
287-98.—The application of coated capillary columns, as 
described by Golay, is discussed with reference to analysis of 
complex hydrocarbon mixtures occurring in petroleum. De- 
tails of experimental equipment operable up to 250° C, in- 
cluding the thermostat, sample introduction device, column 
mounting and coating, and the hydrogen injection system and 
detector, are presented with adequate drawings. Various 
column materials are compared and their performance char- 
acteristics given. Application to petroleum products from 
gases to high-boiling liq is discussed and the potentialities of 
these columns illustrated. Because of the small sample size, 
high efficiency, and rapidity of analysis they are attractive in 
geochemical methods of oil prospecting. Some considerations 
are given to the theory of coated capillary columns, and the 
Golay and van Deemter equations for HETP are compared. 
A, D. 8. 


GAS 


463. The Atlantic Lectures of the University of Texas. 13. 
Engineering the profit into gas well production. R. E. Fields. 
Petrol. Engr, Nov 1959, 81 (12), B19.—Paper deals with the 
complexities involved in determining the most profitable 
manner of exploiting a completed gas condensate well. The 
basic considerations are: (1) sales and legal requirements 
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(e.g. rates, delivery p and ¢, quality); (2) basic data and pre- 
dictions (productivity, sampling, reservoir fluid predictions) ; 
(3) process comparison and selection: four processes are con- 
sidered, and an example is given of the selection of the most 
suitable process for a given set of operating conditions, on 
economic grounds; (4) design and sizing of the installation; 
(5) construction; (6) training of operators, and 


464. Chemistry and use of gas oil additives. I. Ignition 
accelerators. (In German.) E. G. Nottes and O. von 
Schickh. BrennstChemie, 1958, 11, 709-14.—The wide and 
increasing use of middle dist and the increasing need for 
ignition accelerators are discussed. Many conditions are im- 
posed on accelerators, e.g. solubility in the fuel, insolubility in 
H,0, ete. A good ignition accelerator must not alter the 
general characteristic val of diesel motor fuels, e.g. fl pt, 
sp gt, ete. Production costs are important. Stability in 
storage and freedom from saponification, especially in sea 
water, are important. Types of accelerators—chiefly org— 
with their advantages and disadvantages are discussed fully. 
30 refs. R. T. 


465. British gas industry’s progress. V. S. Swaminathan. 
Engineer (Lond.), 1959, 208, 815-19.—Conversion of petro- 
leum products to town gas involves reducing C/H from ca 6/1 
to 23/1 or less. Cyelie gasification briefly discussed, with 
diagrams of make and blow cycles of Segas process and short 
account of NW Gas Board 15m ft®/day Partington plant for 
pressure (400 psi) gasification of oil (or coal) with O, and 
steam, resulting H, being used to hydrogenate further oil (or 
coal). Capital cost of such plant is one-third that of nuclear 
power station of same heat output. Cousland (Scotland) 
natural gas (94% CH,, 694 N,) scheme outlined (diag). At 
March 1958 British gas industry had 536 works, total capacity 
12 million therms/day, longest gas grid ca 300 miles. 25 oil 
gasification plants operating, 14 planned. Possible utiliza- 
tion, by 1965, of 2 million tons pa coal equiv of refinery sur- 
pluses. V. B. 


ENGINE FUELS 


466. Importance of LPG octane numbers. W. G. Armor and 
H.D.Ingerson. Petroleum, Lond., 1959, 22, 434.—The three 
most important results of an investigation by several U.S. 
companies on the relationship between LPG characteristics 
and the performance of several bus and lorry engines are 
presented, namely, (1) a nomograph is given for determining 
whether a given LPG blend is of sufficiently high ON for use 
under most severe conditions; (2) the effect of carburettor 
air temp is shown to be very important; (3) mechanical ON 
designs for liq and gaseous fuels are different. G. D. F. 


467. Synergism. R. S. Aries. Petrol. Engr, Nov 1959, 81 
(12), C15.—Various stages in the improvement of the ON of 
gasoline are outlined, including various additives. This paper 
shows that the effects on the improvement of ON of TEL and 
t-butyl acetate (TBA) are complementary and synergistic, 
i.e. the total effect of the additives is greater than the sum of 
the effects of the additives, taken singly. It is shown that 
TBA is most effective with leaded gasolines of high olefin and 
aromatic content, whereas TEL is most effective for paraffins 
and naphthenes. The method of manufacture of TBA from 
isobutylene is given, as are sections on the optimum require- 
ments of TEL and TBA, and the economics of the use of 
TBA. G. 


468. Formula for calculation of lean mixture knocking char- 
acteristics of aviation gasoline grade 100/130. R. Niklasson. 
J. Inst. Petrol., 1959, 45, 320.—For calculating the knocking 
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characteristics of aviation gasolines grade 100/130 the follow- 
ing tormula is given. Knock value = 100 x sp grat 20°C + 
1/10 « sum of dist temp (° C) at 10 and 50% evaporated +- 
3/10 x aniline point (°C) — 20 x TEL content (% vol). Ex- 
amples of calculations according to this formula are tabulated. 
A. D.S. 


GAS OIL AND FUEL OIL 


469. Liquid fuel and the gas turbine. A ten-year review. 
R. F. Darling. J. Inst. Fuel, 1959, 32, 475.—Difficulties arise 
in the combustion of residual fuel in gas turbines from fouling 
and corrosion of turbine by inorganic substances in the fuel, 
sodium and vanadium being most troublesome. The ways of 
tackling the problem are combustion control, turbine clean- 
ing, and the use of additives. A combination of one or more 
of the methods is believed to be successful in most cases. 
D. K. 


470. Problems of air pollution in Germany. Anon. JJ. Inst. 
Fuel, 1959, 82, 485.—The situation with regard to air pollu- 
tion in W Germany is described, together with a résumé of 
the efforts being made to improve conditions. Eight pages of 
discussion are appended. . K. 


471. Air pollution control as related to oil combustion. J. L. 
Dupuis. Fuel Oil & Oil Heat, May 1959, 18 (5), 83.—The 
requirements for the installation of oil-fired equipment in New 
York are highlighted. One requirement is that new instal- 
lations must have electronic detectors for checking smoke in 
smoke pipes. The temp achieved before atomization of heavy 
fuel oils is subject to legislation. 

Also included in the article is a brief description of the set- 
up and aims of the Air Pollution Control Association. 


DK. 


LUBRICANTS 


472. Requirements of additives for hydraulic and lubricating 
oils. A. G. Arend. Petroleum, Lond., 1959, 22, 435.—The 
main functions of inhibitors added to oils used in hydraulic 
mechanisms and for lubricating are to improve rust resistance, 
foam resistance, vi, oxidn stability, film strength, and anti- 
wear characteristics of the oil. The requirements of additives 
for these purposes are considered briefly, and the importance 
of selecting the correct additive for the required duty is 
pointed out. G. D. F. 


473. Lubrication of natural gas engines. ©. M. Floyd. 
Mech. Engng, N.Y., 1959, 81, 64-6.—The development of a 
suitable lubricant for gas engine installations is considered. 
It is recommended that in four-cycle engines a high quality 
detergent oil and 2000-hr drain intervals should be adopted 
for optimum performance. An economic evaluation con- 
firms this conclusion and costs become even more attractive 
when the drain oil is used to lubricate the compressors. In 
two-cycle engines the oil is contaminated to a lesser degree 
than in four-cycle engines, and can therefore be run for longer 
periods if correctly filtered. All-purpose naphthenic deter- 
gent oils are recommended for installations having both two- 
and four-cycle engines. A.D: 


BITUMEN, ASPHALT, AND TAR 


474. Increasing demand for petroleum asphalt. P. W. Sher- 
wood. Petroleum, Lond., 1959, 22, 427.—The advantages of 
using petroleum asphalt for road construction and certain 
other uses (roofing, etc.) are outlined. New uses, e.g. preven- 
tion of beach erosion, lining of irrigation ditches, are also 
mentioned. Standards for paving asphalts are listed, and the 
remainder of the paper is devoted to a survey of the processes 
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for the production of the various grades and types of petroleum 
asphalts, methods of blending, and storage of the final product. 
G. D. 


DERIVED CHEMICAL PRODUCTS 


475. Production of petroleum chemicals in Holland. J. L. 
Edgar. Chem. & Ind., 1959, 1586—-92.—Petroleum chem 
production in Holland started in 1947, and by 1956 had 
reached ca 10° tons pa. A general account is given of the 
wide range of products made at Pernis, with brief accounts of 
processes used. W. A. M. 


477. Corrosion problems of the petroleum industry. Anon. 
Petrol. Times, 4.12.59, 68, 761.—An account is given of the 
two-day symposium on 26—27 Nov 1959, in London, where all 
aspects of corrosion in many different types of structures were 
dealt with. Methods of combating and reducing corrosion of 
steel surfaces ranged from cathodic protection and protection 
by various coatings to the substitution of steel by other 
materials, such as aluminium. 

Papers given included ‘‘ Corrosion of Production Equipment 
and Gathering Lines and its Prevention ” (G. A. Lee and G. A. 
Haines), “* Corrosion of Marine Structures and its Prevention ” 
(G. T. Colegate), ‘‘ Developments in the Protection of Storage 
Tanks and Pipelines ’ (H. B. Footner), ‘‘ Corrosion of Tanker 
Hulls and its Prevention” (J. A. Robinson and K. Flem- 
ming), “‘ Corrosion Control in Salt Water Cooling Systems ” 
(E. D. Dolan), “‘ Non-Destructive Testing ” (L. Wilkinson and 
P. 8S. Cotten), Corrosion Resistant Materials” (G. L. 
Swales et al.), and P. T. Gilbert discussed various methods 


479. Pipeliners like the engine analyser. B. J. Matthews. 
Oil Gas J., 7.12.59, 57 (50), 110.—El Paso National Gas Co 
report that an electronic engine analyser purchased in 1958 
for maintenance trouble shooting has proved successful. Igni- 
tion, vibration, and pressure checks can be made with the 
device, which consists of seven components including an 
oscilloscope and various pick-ups, comparator, and synchron- 
izing generator. G. A. C. 


480. Noxious materials in automobile exhaust gas. (In 
French.) M. Serruys. Chim. et Industr., 1959, 82, 663—75.— 
Exhaust gas analyses (theoretical max and typical figures) 
tabulated. Variations corresponding to different operating 
conditions are considered, as are exhausts from two-stroke 
and diesel engines. CO is main toxic component of petrol 
exhausts (almost absent from diesel). Paris air analyses 
show CO 9-18 ppm, with 40-50 ppm in underpasses and up 
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CORROSION 


ENGINES AND AUTOMOTIVE EQUIPMENT 


MISCELLANEOUS PRODUCTS 


476. Use of furnace black in Rumanian rubber industry. (In 
French.) G.Munteanu. Chim. et Industr., 1959, 82, 513-16, 
—Hitherto two types of black have been made in Rumania, 
channel (Carbomet type) and thermal (Metanex type), 
Furnace black production from CH, has now started, and 
comparison of properties of this (C,H,O, ash, pH, adsorption 
of oil, I, phenol; properties of rubber mixes) are tabulated, 
together with those of imported Carbomet and Metanex, and 
found comparable thereto. Furnace black could largely 
replace the less economical channel black. Vv. 


to fight corrosion in refinery tubular heat exchange equip. 
ment. G. A. C. 


478. Synthetic pipeline coatings. M. J. Dabney, O. C. 
Slotterbeck, and D. F. Koenecke. Pipe Line News, Nov 
1959, 31 (11), 60.—At the Esso Research and Engineering Co, 
Linden (N.J.), a pipeline research project has been under way 
for ca two years for development of a thin synthetic coating. 
This paper summarizes the lab results on several potential 
coatings and alternate application methods that might offer 
improved corrosion protection and/or lower cost. Materials 
tested included epoxy, bituminous—epoxy, phenolic, butoxy, 
vinyl, and several other resins. The results indicated that 
good thin films of synthetic resinous materials can be prepared 
having adequate properties to protect pipelines. It is im- 
portant to use the optimum cureand revolutionary application, 
and curing methods may be required to make thin film synthetic 
coatings competitive with the hot applied bituminousor asphalt 
types which are the standard to-day. M. F. M. 


to 86 ppm in highly congested areas. Methods of reducing 
engine exhaust atm pollution are reviewed: absorption, com- 
bustion by additional air, cat oxidn by additional air, improve- 
ment of combustion conditions in engine. Last jis most 
attractive, since engine efficiency can be thereby raised. Ob- 
ject is to increase mixture homogeneity, especially at high 
load and low rev/min without hindering gas flow through 
inlet manifold at high rev/min. Variable baffle system has 
been developed and tests therewith (Peugeot 203, Renault 
Dauphine, and Frégate engines) reported in detail, showing 
engine output, fuel consumption, CO, and solids content of 
exhaust. Marked reduction (60-80°,) in CO and also in 
hydrocarbons and solids, accompanied by reduction in spec 
fuel consumption of ca 10°,, together with power reduction 
of ca 4%, can be attained by the use of the “‘ M.S. regulator ” 
to improve mixture homogeneity; bench trials are confirmed 
by road tests. Problem of diesel engine is more complex, but 
less urgent. 
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481. A process can be immune from detonation—but. 0. A. 
Pipkin. Oil Gas J., 16.11.59, 57 (47), 149.—Investigation of 
the detonative early explosion, which occurred at the Ponca 
City, Oklahoma, refinery of Cities Service Oil Co in Jan 1959, 
led to certain conclusions. These included facts that detona- 
tions can occur in any process where air is present through 
faulty purge procedure; and start-ups continue to be most 
vulnerable period of unit operation. This start-up procedure 
for all units should be thoroughly reviewed and the possibility 
of human error, even with most experienced men, taken into 
account. 

Side-by-side operating units are not desirable, and platforms 
should be of gratings and not plate. 

Tables give minimum SIT data and description and size of 
shrapnel produced by explosion of No. 1 Dubbs Coker de- 
phlegmator. G. A. C. 


482. Detonative explosions. R. B. Jacons. Oil Gas J., 
16.11.59, 57 (47), 145.—Detonative explosions, to which large 
modern installations with long pipe runs, large vessels, and 
high velocity vapour lines are susceptible, take place under 
certain conditions which are roughly defined. Major disasters 
due to hydrocarbon detonations have become more frequent. 
Characteristics of detonative explosions include production 
of a peak pressure as high as 20 times that produced by a 
normal explosion, with a detonation front travelling at super- 
sonic velocities, and exertion of a direct blow rather than a 
hydrostatic force. 


484. World oil industry in 1958. Anon. Jnst. Petrol. Rev., 
1959, 18, 323.—The 1958 Statistical Review of the World Oil 
Industry is summarized. Increase in reserves, although sub- 
stantially greater than production, was less than in recent 
years. Largest expansion once again took place in the 
Middle East. Details of world proved oil reserves are 
tabulated. Increase in total world crude oil production was 
3°, above 1957. World demand for petroleum products was 
some 6°, higher, and full details are reported. Increase in 
demand was partly met from large stocks built up in the 
U.S.A. World refinery capacity increased by ca 8%, and the 
world tanker fleet showed an increase of some 6 million dw 
tons over 1957, representing a 12% rise. A. D. &. 


485. The rise in U.K. first half year oilimports. Anon. Jnst. 
Petrol. Rev., 1959, 18, 330—1.—Imports of oil during the first 
six months of 1959 showed an increase of 26-8. The pro- 
portion of crude oil accounted for 76-4% of total imports, and 
was up by 1:39. The only decline was spirit other than 
motor spirit. Kerosine and lub oils showed increases of 55 
and 43°,, and the rise in diesel oil imports was especially 
noteworthy, being 43,922,000 gal compared with 5,419,000 in 
the corresponding period of 1958. Imports from Latin 
America rose in proportion from 21 to 26°, whilst those from 
the Middle East dropped in proportion. The Middle East still 
contributed over 60° of total imports. Imports from the 
U.S.A. rose slightly, whilst those from the British Common- 
wealth were virtually doubled. Full details are tabulated. 

A. D.S. 


486. U.K. consumption of petroleum products. Anon. 
Inst. Petrol. Rev., 1959, 18, 359.—Deliveries of petroleum 
products (excluding bunkers) for inland consumption in the 
U.K. during first six months of 1959 were 2,736,896 tons or 
18°, more than in the corresponding 1958 period. All 
products showed an increase in the 1959 period, apart from 
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Little is known about the phenomena, but until recently it 
was thought that detonations were confined to rapid burning 
mixtures of hydrogen with oxygen or air, unsaturated hydro- 
carbons with oxygen and air, and saturated hydrocarbons 
with oxygen, and saturated hydrocarbons and air in turbulent 
condition. 

Almost all inflammable gaseous hydrocarbon-—air mixtures 
can detonate, and so can inflammable hydrocarbon mists in 
air. Explosions can be avoided by very careful guarding 
against conditions which may result in the presence of in- 
flammable mixtures in operating units. When air or oxygen 
is used its concn must be known at all times and rigorously 
controlled. G. A. C. 


483. Extinction of running oil fires. Use of water sprays. 
D. J. Rasbash and G. W. V. Stark. Engineer, Lond., 1959, 
208, 862—4.—Experimental rig of 21 steel tubes (7 ft long, 
2 inches dia, 214. 1b wt). Transformer oil flow (43—6} gal/min) 
distributed evenly over tubes (usually vertical but sometimes 
horizontal). Rig surrounded by spray nozzle manifold (5 ft 
distant) using seven nozzle designs (50 psi, 14-28 gal/min), 
properties tabulated. Various pre-burn times (up to 4 ft/min, 
metal temp ca 900° C) before sprays applied. Direct projec- 
tion of spray on to metal surfaces where oil may burn is 
main factor in protection. Flow rate of 1-2 gal/min ft to 
envelop area of rig required to extinguish fire; necessary 
flow rate increased markedly by decrease in oil fire point. 


¥. 


aviation fuels, vaporizing oil, and paraffin wax and scale. Full 
details are tabulated. A. D.S. 


487. Soviet supply and pricing policy as factors in equilibrium 
of international trade. H. R. Connell. Internat. Oilman, 
1959, 18, 367.—The considerations which control Soviet 
economic policies are discussed in relation to the possibility 
of a large export of petroleum. Figures are given for con- 
sumption from 1937 to 1959, planned production to 1970, and 
planned exports to E Germany and Czechoslovakia. G. B. 


488. Holland’s integrated petroleum industry. M. Swiss. 
Internat. Oilman, 1959, 18, 376—7.—Production of crude oil, 
construction of oil docks and refineries, and the manufacture 
of petroleum chemicals are briefly surveyed. G. B. 


489. Brighter prospects for petroleum in Argentina. Anon. 
Petrol. Times, 4.12.59, 68, 766.—Major agreements have been 
signed with Esso, Shell, Union Oil, Pan American, and Carl M. 
Loeb, Rhoades and Co following Argentina’s decision to make 
use of foreign capital in developing the oil industry on a 
contract basis. 

Target production figure for 1959 is 6-4 million tons, an 
increase of 25°, of the 1958 figure, but 1958 figure was not 
reached until mid-Oct. 

Contracts specify minimum expenditures, number of wells 
to be drilled, and production targets, and in some cases 
require pipelaying for removal of the oil. Pipelines included 
in contracts are a 28,400-bd, 680-mile products line from the 
YPF refinery at Lujan de Cuyo to Buenos Aires, a 23,300-bd, 
390-mile crude line from Chalaco to Bahia Blanca, and an 
84-mile pipeline network around Sarmiento to the coast. 

Pan American expect to produce 1} million tons pa by 
Dec 1960. 

Oil consumption in Argentina in 1958 was 13 million tons, 
domestic production 5 million tons, but by 1962 an export 
surplus is expected. G. A. C. 
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490. Oil in navigable waters. P. Barclay-Smith. Nature, 
Lond., 1959, 184, 949-51.—A report is given of a conference 
held in Copenhagen under the auspices of the Co-ordinating 
Advisory Cttee on Oil Pollution of the Sea. The first section 
was devoted to a review of the situation arising from the 1954 
inter-governmental conference. A number of papers were 
presented, including the working of the Oil in Navigable 
Water Act 1955, the working of the Convention from the point 
of view of British tanker and oil companies, disposal of oil 
waste and facilities in ports, and the destruction of birds by 
waste oil. Two resolutions were adopted by the Conference; 
the first urged that governments of countries which had not 
yet ratified the Convention of 1954 should do so, and the 
second reiterated the only effective solution of the problem, 
namely, an extension of the prohibited zones for oil discharge. 
A. D. 8. 


491. Fuel cells power tractor. Anon. Pipe Line Ind., Nov 
1959, 11 (5), 52-3.—A battery of 1008 fuel cells in which a gas, 
mainly propane, and oxygen react at cat coated electrodes to 
produce current for a 20-hp de motor is briefly described. The 
unit is installed in a full-size experimental tractor. Each cell 
is 0-25 inch thick and 12 inches square. G. B. 


492. Calculating bottom-hole pressures from surface measure- 
ments. P. B. Crawford. Petrol. Engr, Nov 1959, 31 (12), 
B82. 


The paper starts with an interesting summary of the 


Fuels and Lubricants. Milosh Popovich and Carl Hering. 
New York: John Wiley & Sons; London: Chapman & 
Hall, 1959. Pp. vii + 312. 68s. 


There is a type of American tourist who will spend a 
week or ten days flitting from one European capital to 
another and will then proudly proclaim that he has “ done 
Europe.” 

A similar progress through this book would enable some- 
one of this mentality to say that he had “ done fuels and 
lubricants.” 

This book covers in under 300 pages solid fuels (wood, 
coal, and coke), gaseous fuels, all petroleum fuels from 
gasoline to residual products, rocket propellants, and 
nuclear fuels, with chapters on crude oil, petroleum refining, 
calorimetry, organic chemistry, and lubricants. The sub- 
ject matter is in consequence very condensed and the treat- 
ment is somewhat uneven. 

Most of the products are dealt with from the viewpoint 
of composition and properties, with some information on 
standard test measures and their significance. There is a 
minimum of information on application and performance. 

The chapter on gaseous fuels touches on a multitude of 
products and includes several tables showing composition 
or typical analyses. Gas chromatography is given about 
one page. Gasoline is covered rather better than is the 
case with other petroleum products, and comparatively 
great prominence is given to combustion knock and related 
phenomena. Methods of rating fuels in this respect both 
by bench and road tests are indicated. 

Distillate and residual fuels are handled in one chapter, 
diesel fuels having principal place. These are treated in 
relation to their use in engines, and again the combustion 
process receives fair mention. Burner fuels are, however, 
discussed purely from the standpoint of properties as deter- 
mined by laboratory tests, and no information on methods 
of burning or on burners is included. Jet fuels are rather 
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history of fluid flow, passing to developments on the subject 
made in the gas industry. The major part of the paper deals 
with a large number of charts (136) developed by the Texas 
Petroleum Research Cttee for the calculation of static and 
flowing bottom-hole pressures of gas wells from surface 
measurements. The method of development of these charts 
is outlined, and examples of their application are given. An 
appendix gives the derivation of the energy balance as applied 
to tubing problems. G. BD. ¥. 


493. World of oil 1959. Anon. Petrol. Times, 18.12.59, 
68, 782.—A series of photographs (15 pages in all) depict 
salient points in the petroleum industry over the past year. 
The main problem was excess crude producing capacity, but 
exploration in new areas continues. New deep water ter- 
minals, launching of very large vessels, refinery expansion, 
inroads of petroleum chemicals, and bigger and _ better 
exhibitions are illustrated and comments given. G. A.C. 


494. Lacq sulphur on the world market. (In French.) J. 
Fouchier. Chim. et Industr., 1959, 82, 593-605.—General 
review of S market; statistics; details of Lacq gas field and 
S plant. Gas reserves 2 x 1011 m%’. From 1962 France will 
produce 1-3 x 10® tons 8S pa, 8% of world production, and 
850,000 will be for export. S balance of neighbouring coun- 
tries and introduction of Lacq 8 into W Europe are discussed. 
¥. B. 


sketchily covered, although a brief account of the gas 
turbine engine is given. Kerosine as such is scarcely 
mentioned, and this reflects the particular conditions of 
American living, where there is little use of this fuel for 
space heating. 

The chapter on lubricating oils opens with a brief dis- 
sertation on friction and hydrodynamic and boundary 
lubrication and then treats at some length the subject of 
viscosity. The whole emphasis is on oils for ic engines, 
and there is little or no reference to the multitude of uses 
for oil in other prime movers and in industry. The section 
on lubricating oil tests is far from adequate. Oxidation is 
dismissed in less than a page, with mention of the Sligh 
and Indiana tests only. Additives are covered as far as is 
possible in a book of this wide compass, but again on the 
testing side the only test mentioned by name for EP oils 
is the Timken. Some mention of synthetic lubricating oils 
is included at the end of this chapter. There follows some 
account of greases and solid lubricants which, although 
short, finds space for some comments on the effect of radia- 
tion on these products. 

The book is nicely printed on good paper with many 
tables and a few graphs. Each chapter has a useful list of 
references, mainly to American publications, and a list of 
problems and questions. 

The authors say that the book was prepared mainly for 
use in a college course. We can, therefore, assume that 
courses ranging over this immense field exist in the U.S.A., 
but it is hardly likely that such would be the case in any 
European place of learning. D. L. S. 


Ground Water Hydrology. David K. Todd. London: 
Chapman & Hall, 1959. Pp. 329. 86s. 


This well-illustrated and documented book deals with all 
aspects of ground water hydrology, a subject which is 
annually acquiring increased importance. A knowledge of 
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hydrology has always been a prerequisite of those petroleum 
engineers interested in the origin and distribution of oil, for 
without water economic concentration of oil into pools 
would rarely have occurred. Once considered the bugbear 
of the oil producer, it has become recognized as his bene- 
factor by use in secondary recovery projects after the fulfil- 
ment of its primary function. With the progressive loss of 
gas with depletion of oilfields, more and more reliance is 
placed on water indigenous or introduced to ensure a move- 
ment to points of abstraction. The disposal of highly saline 
and mineralized water separated from oil has always caused 
oilmen serious concern, but the increasing quantities raised 
have enforced official action in order to preserve the quality 
of both surface and subsurface sources in many regions. 
For the above reasons the contents of Professor Todd’s 
book will be found most useful to those faced with recharge 
and allied problems, such as storage of oil or gas in aquifers 
and the disposal of saline waters. Particularly important 
to oilmen is Chapter 13, dealing with the legal aspect of 
ground water in the U.S.A., where laws have been enacted 
to safeguard rivers, streams, and ground waters, especially in 
arid regions, where rainfall is low and uncertain in distri- 
bution. Water has become as important as oil in some 
countries, and its preservation from pollution is becoming 
an international question. For the reasons given, the book, 
with its many references, is recommended to oilfield en- 
gineers. A. B-T. 


Principles and Practice of Gas Chromatography. Ed. 
Robert L. Pecsok. New York: John Wiley & Sons; 
London: Chapman & Hall, 1959. Pp. xii + 226. 
54s. 

This book is an edited collection of the lectures presented 
at a course on gas chromatography held at the University of 

California, Los Angeles, in February 1959. It suffers, as do 
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all such compilations of the efforts of several authors, from 
a certain amount of overlapping and duplication of material, 
but the editor is to be congratulated on reducing this to a 
reasonable level. The fact that the chapters are written 
by authors with specialized experimental knowledge of the 
particular subject involved in general more than compen- 
sates for this and certainly makes the presentation more 
stimulating. 

The two introductory chapters require the reader to have 
no previous knowledge of gas chromatography, and the re- 
maining chapters cover, necessarily somewhat superficially, 
all aspects of the technique and are remarkably up to date. 
The presentation is largely practical in character, with ex- 
tensive experimental information in some chapters, par- 
ticularly that by C. M. Drew on temperature control. 
Nearly all mathematical treatment has been omitted, but 
the theoretical sections are adequate to gain some appre- 
ciation of the basic principles involved. The discussions of 
column performance and the important van Deemter 
equation by the various authors are, however, sufficiently 
misaligned to confuse a newcomer to the technique. Apart 
from excellent chapters on such important experimental 
matters as column construction, sample introduction, and 
detectors, there is a very useful chapter on analytical 
methods in which interesting methods of dealing with over- 
lapping peaks are described. A bibliography of 710 
references arranged in chronological order is included. 

To edit and publish the proceedings of a course such as 
this, complete with bibliography and subject index, within 
a few months, even by photo-reproduction, is undoubtedly 
an achievement of which both the editor and publishers can 
be proud, and is particularly valuable in this rapidly ex- 
panded field. The number of errors is very small, but one 
of the most obvious unfortunately gives the reviewer the 
somewhat doubtful honour of being attached to a nebulous 
British Petroleum Institute. D. H. D. 


sponding to that used in the “ Library Catalogue ” published by the Institute. 


000 SHELL InreRNATIONAL PETROLEUM Co Lp. The 
petroleum handbook ... 4th ed. London, Shell 
International Petroleum Co Ltd, 1959. 678 p. 


AMERICAN CHEMICAL Society. Abstracts of papers, 
135th meeting, April 5-10, 1959. Boston, ACS, 1959. 


020 American CHEemicaL Society. Abstracts of papers, 
136th meeting, September 13-18, 1959. Atlantic City, 
ACS, 1959. 


020 AMERICAN CHEMICAL Society. Division of Petroleum 
Chemistry. General papers (preprints): September 
13-18, 1959. Washington, ACS, 1959. 202 p. 


020 ImprrtaL CoLLEGE. Inaugural lectures, 1956-57 & 
1957-58. London, Imperial College, 1959. 134 p. 


020 NaviGATion CONGRESSES: PERMANENT INTERNATIONAL 
ASSOCIATION OF. Report of proceedings, XIXth Con- 
gress, London, 1957. London, General Secretariat, 
1957. 356 p. 

030 Gas Councit. Annual report and accounts for the year 
ended 31 March, 1959. London, HMSO, 1959. 

220 p. 
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030 New Sours Watses. Department of Mines. Technical 


reports. Vol. 3. 1955. Sydney, Department of 
Mines, 1958. 116 p. 


082 Kestner Evaporator & ENGINEERING Co 


The Kestner golden jubilee book, to commemorate 
fifty years of chemical engineering endeavour under 
the Chairmanship of the Founder of the Company. 
London, Kestner Evaporator & Engineering Co Ltd, 
1958. 101 p. 


080 Om AND PETROLEUM YEAR Book, 1959. . . . incor- 


porating the Oil and Petroleum Manual, compiled by 
Walter E. Skinner. London, Walter E. Skinner, 
1959. 795 p. 


110 Weser, D. A comparison of two oil city business 


centers (Odessa—Midland, Texas). Chicago, Univer- 
sity of Chicago, 1958. 239 p. 


20 VENEZUELA. Ministerio de Minas e Hidrocarburos. 
Stratigraphical lexicon of Venezuela. English edition. 
Caracas, Ministerio de Minas e Hidrocarburos, 1956. 

664 p. 
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Roop, E. H., editor. Chemistry of carbon compounds, 
a modern comprehensive treatise. Vol. III, part B. 
Aromatic compounds. Amsterdam, Elsevier, 1956. 


Ropp, E. H., editor. 
a modern comprehensive treatise. 
and B. Heterocyclic compounds. 
sevier, 1957-59. 


Chemistry of carbon compounds, 
Vol. IV, parts A 
Amsterdam, El- 


British Society oF RHEOLOGY. Rheology of the dis- 
perse systems, proceedings of a conference organized 
by the British Society of Rheology and held at the 
University College of Swansea in September 1957. 
Edited by C. C. Mill. London, Pergamon Press, 1959. 
223 p. 


INstTITUTE OF PrTrRoLEUM. Hydrocarbon Research 
Group. Proceedings of the Institute of Petroleum 
Hydrocarbon Research Group conference on molecular 
spectroscopy, held in London, 27—28 February, 1958, 
edited by E. Thornton and H. W. Thompson. Lon- 
don, Pergamon Press, 1959. 352 p. 


Gas CHROMATOGRAPHY Discussion Group. Gas 
chromatography abstracts . . . Nos. 1 and 2, 1959. 
London, Butterworth’s Scientific Publications, 1959. 


COORDINATING RESEARCH COUNCIL. 
the year ending June 30, 1959. 
1959. 135 p. 


Fay, L. G., editor. 
London, Terminus Publications, 1959. 


Beit, H. 8. American petroleum refining. 4th ed. 
New York, Van Nostrand, 1959. 538 p. 
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308 p. 
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Nort, H.M. Petroleum refinery manual. New York, 
Reinhold, 1959. 182 p. 


Sice1a, S. Continuous analysis of chemical process 
systems. New York, Wiley, 1959. 381 p. 


Smit, J. M., and Van Ness, H. C. 
chemical engineering thermodynamics. 
New York, McGraw-Hill, 1959. 490 p. 
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2nd ed, 


Tyter, C., and Winter, C. H. Chemical engineering 
economics. 4thed. New York, McGraw-Hill, 1959, 
192 p. 


MINIstRY oF SuppLty. Handbook of service lubricants 


and temporary protectives. 5th ed. London, 
HMSO, 1958. 67 p. 

Apkins, J. M. Town gas from petroleum. London, 
Shell Petroleum Co Ltd, 1958. 94 p. 

Ecxarpt, R. E. Industrial carcinogens. New York, 


Grune & Stratton, 1959. 164 p. 


CuHEemicaL Inpustries Limited. 
Engineering codes and regulations. Health and wel- 
fare, a guide to statutory requirements affecting 
planning and design. London, ICI, 1958. 125 p. 


SareTY AND HEALTH IN INDUsTRY, 1958/59 edition, 
London, Sky Press, 1959. 164 p. 


Irvine, R. H.,and Dracer, V.R. Accounting practices 
in the petroleum industry. New York, Ronald Press, 
1958. 247 p. 


Api 
= 0 
TR: 
210 
= 
850 
290 
‘And 
= Aric 
700 Aufi 
Aula 
Bail 
Bart 
: Bea 
Bec! 
Bell 
Belc 
Bers 
Bert 
Bike 
Bill 
Bloe 
Boe 
Bog 
Bra 
Bro 
Bru 
Bus 
Cad 
Call 
Cha 
Cho 
Chu 
Coa 
Cob 
Coll 
Coll 
Colt 
Con 
Cort 
Cor 
Cor! 
49. 
ger 
ect 
wh 
pre 
ter 
ht 
bo 
str 
10 


York, 


ABSTRACTS 
to 
Propucts 
ILFIELD EXPLORATION AND EXPLOITATION 

0 G Geology IZA Chemistry and Physics 2 854 
ering Geophysics and ‘Geochemical il Prospecting Testing . 87a 

Oilfield Develo ment 194 ngine Fue 
atts P Gas Oil and Fuel Oil. 904 
Lubricants 90 A 
T AND STORAGE ‘ 804 
don, TRANSPOR' Bitumen, Asphalt, and Tar 90 a 
Refineries and Auxiliary Refinery Plant 82a 
don, Distillation . 82, ENGINES AND AuToMOoTIVE EQUIPMENT 
Absorption and Adsorption. . 83.4 SareTy PRECAUTIONS . 914 
ork Cracking . ° 83a 
Hydrogenation 844 Economics AND MARKETING . 91a 
CI Special Processes ‘ 844 
Metering and Control. . Book Reviews . 93 A 
ting 
le 
AUTHOR INDEX 
ion. The numbers refer to Abstract Numbers 

Agnew, A. F., 503 Constantinides, G., 638 Grindrod, J., 637 Landes, I. H., 568 Pouit, R., 642 Tailleur, R. J., 519 
: Anderson, A. E., 520 Coussemant, F., 585 Guerrero, E, T., 654 Langeheim, R. L., 654 Primavesi, G. R., 613 Tek, M. R., 536 
1ces Arich, G., 638 Cozdenmat, J., 578 Larson, R., 639 Prohaska, B., 62 Teplitz, A. J., 514 
ess Aufauvre, C., 575 Crawford, P. B., 538 Hammer, O., 522 Leprince, P., 603 Protche, R., 548 Thielsch, H., 662 

, Aulagnier, id 575 Hansen, O. A., 652 Lieder, N., 645 Putnam, J. A., 531 Thi¢ry, J., 641 
Thomas, C. E., 534 


Bailey, E. H., 509 
Baron, G., 617 
Bean, H. P., 560 


Belknap, W. B., 511 


Dakin, T. W., 598 
Davies, P. L., 609 

Davis, R. W., 555 

de Dives, J. G., 548 
Delman, J-J., 604 

Saint-Vincent, A., 


Hanson, D. E., 502 
Harbert, L. L., 541 
Harris, 8. E., Jr., 495 
Hellin, M., 585 

Hill, H. z. 520 
Hoekstra, I. G. B., 591 
Hollingsworth, B. J., 607 


Logan, L. J., 659 
Lomi, C., 638 
Lumbroso, D., 585 


MacAlister, R. §., 537 


McCaslin, J. C., 544, 547 


McEwen, C. R., 532 


Raimbault, C., 617 
Reboul, J., 578 
Reed, P., 646 
Reynes, G., 554 
Rice, J. D., 534 
Riesenfeld, F. C., 586 


Thonon, C., 580 
Topham, W. H., 614 
Trad, E., 618 
Traynard, P., 660 


van Amstel, A. P., 588 


Belonos, 8. P., 555 27 
Berg, D., 598 Destanque, C., 622 Hughes, M. A., 621 McNeese, C. R., 608 Righi, A., 587 7 - , 
de Witt W., Jr., 497 Hull, R. J., 572 Maddox, R. N., 571 Roberts, A. L., 621 ve5o6 = tam ©. 


Billmeier, R. A., 635 
Blodgett, R. B., "612 
Boelhouwer, C., 581, 595 
Bogart, M. J. P., 582 
Brandes, G., 611 

Brooks, K. W., 589 
Brundage, H. T., 500 
Busch, D. A., 496 


Caddock, B. D., 609 
Callear, A. B., 593 
Chadderdon, J., 516 
Choffé, B., 601 
Chuoke, R. L., 550 
Coats, K. H., 536 
Cobban, W. A., 507 
Collins, J. M., 659 
Collins, W. F., 643 


Colton, G. W., 497 
Conrad, A. L., 573 
Cornebize, L., 579 
Cornelissen, J., 616 
Cornish, R. M., 606 


Dimbat, M., 620 


Edmister, W. C., 594 
Erbar, J. H., 571 
Evans, J. K., 573 


Favre, J., 617 
Ferguson, T. A., 562 
Flatt, H. J., 513 


Fulton, C, L., 521 


Gardner, F. J., 504-5 
Gibson, R., 561 
Gladel, Y. L., 601, 623-5 
Glavinic, D., 549 
Gobron, —. ” 556 
Goodwin, R. J., 514-15 
Gordon, x 559 
Grignon-Dumoulin, 
80 


GEOLOGY 


Hutchinson, T. 8., 525 


Illingworth, R. H., 569 
Imlay, R. W., 508 
Irwin, W. P., 509 


Jacoby, R. H., 528 
Jobe, R. G., 567 
Johnson, H,. M., 524 


Kahle, L. F., 550 
Kalinske, A. A., 565 
Katz, D. L., 536 
Kaufman, H. R., 619 
Kelly, O. I., 553 
Kendall, N., 615 
Kermarrec, J., 633 
Kern, L. R., 527 
King, E. R., 498 
Koeller, R. 528 
Kolombo, M., 634 


Laird, A. D. K., 531 
Laligand, A., 576 


495. Application and evaluation of aerial photographs for 


geological purposes. 


(In German.) S. E. Harris, Jr. 


Erdél 


u. Kohle, 1958, 11, 772-8.—Val of aerial photographs includes 
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—carried out with a special instrument which measures 
parallax differences—are discussed with explanatory dia- 


grams. 


R. T. 


496. Prospecting for stratigraphic traps. D.A. Busch. Bull. 


Amer. Ass. Petrol. Geol., 1959, 48, 2829-43.—The purpose of 
this paper is to consider four types of stratigraphic traps, all 
of which consist of elongate bodies of sand which are lenticular 
in cross-section. Isopach studies of shale sequences directly 
above, or both above and below, a lenticular reservoir sand- 
stone are of considerable value in reconstructing depositional 
environments. Isopach maps of such genetic sequences serve 
H 


economy in time and cost. Knowledge of detail is acquired 
which is not obtainable by ground inspection. Photographs 
presented are discussed relative to prominent features of the 
terrain. The scale of aerial photographs is determined by 
ht a of the aircraft above the earth and camera focal length f, 
both expressed in the same units: s = f/a. Estimations of 
strike and dip and of the stratigraphic thickness of sediments 
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as realistic indicators for locating certain lenticular sands, and 
depositional trends of beach sands, strike valley sands, and 
offshore bars are determined readily from these studies. 
Structure maps, constructed on a reliable time marker within 
the arbitrarily selected genetic interval, serve as a means of 
locating oil or gas accumulation within any of these reservoir 
types. In all such studies electrical log data are essential, 
since such genetic sequences are seldom named formational 
units, 

Deltaic reservoirs are poorly understood and only rarely 
recognized by the geologist. This type of reservoir is, never- 
theless, abundantly preserved in the sedimentary section. 
Regional isopach studies of depositional environment are a 
prerequisite for the construction of meaningful exploration 
maps of this type of reservoir. E.N. T. 


497. Revised correlation of lower Upper Devonian rocks in 
Western and Central New York. W. de Witt, Jr and G. W. 
Colton. Bull. Amer. Ass. Petrol. Geol., 1959, 48, 2810-28. 
Since 1947 the Upper Devonian rocks of W New York have 
been studied and mapped by the writers and by other members 
of the U.S. Geological Survey, and the results make it neces- 
sary to revise much of the Upper Devonian nomenclature. 

The Genesee group of Chadwick is here called the Genesess 

formation and is composed of seven intertonguing facies which 
are designated as members. In the vicinity of Canandaigua 
Lake and the Genesee River Valley the Genesee formation 
consists, in ascending order, of the following members: the 
Jeneseo shale, Penn Yan shale, Genundewa limestone, and 
West River shale members. At Cayuga Lake, ca 30 miles E, 
the following members are recognized in the Genesee forma- 
tion: the Geneseo shale, Penn Yan shale, Sherburne flagstone, 
Renwick shale, Ithaca, and West River shale. The top of the 
formation is ca 600 ft higher stratigraphically than the top of 
the Genesee group of previous workers. 

The Sonyea and West Falls formations, which overlie the 
Genesee formation in ascending order throughout W New 
York, are also composed of intertonguing cyclically recurring 
facies similar to the facies that constitute the Genesee forma- 
tion. E. N. T. 


498. Regional magnetic map of Florida. E.R. King. Bull. 
Amer. Ass. Petrol. Geol., 1959, 48, 2844—54.—Two dominant 
trends appear on the contoured magnetic map. A well- 
defined NE linearity is evident in the N part of the state of 
Florida, and an equally clear-cut NW trend, almost at right 
angles to the first, occupies the 8 part of the Florida peninsula. 
Depth estimates from aeromagnetic data suggest the possi- 
bility that faulting may be a factor in the profound down- 
warping and accumulation of sediments in the 8 province. 
The trends of the N province parallel those of the Appalachian 
system, to which they are probably related. The S province, 
distinguished by NW trends, is structurally discordant with 
the N province. 

The magnetic evidence suggests that the S province is a 
continuation of the Ouachita system, which has been traced 
beneath the Gulf Coastal Plain to within 60 miles of the sub- 
surface extension of the Appalachian system in Mississippi, 
where the two systems approach each other at nearly a right 


angle. 


499. Arkoma slated for big drilling action. W. A. Rose and 
P. B. Bike. Oil Gas J., 7.12.59, 57 (50), 196.—There has been 
interest recently in the prospects of NW Arkansas, where there 
are over 75 known surface anticlines in the E part of the Arkoma 
Basin. So far only dry gas has been found in the area, but 
drilling density is low. Subsurface geology is complex, in- 
volving normal and thrust faulting, unconformities, and dis- 
continuous pays. Main pays are in the Pennsylvanian, but 
the sedimentary section in the basin is estimated to be up to 
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30,000 ft. Details of new fields are given, and it is forecast 
that the basin will prove to be a major gas reserve. 
C. A. F, 


500. Central Kentucky activity to reach record heights. H. T. 
Brundage. World Oil, Dec 1959, 149 (7), 98.—There is active 
exploration in Central Kentucky following the development of 
the Greensburg field. Significant finds include a Fort Payne 
reef reservoir near Edmonton, and Knob Lick, where there are 
Mississippian, Devonian, and Silurian pays. The Silurian 
produces from a porous zone (“ blue sand ”’) in the Laurel 
dolomite, which is the main pay at Greensburg; the formation 
pinches out E up-dip on the W flank of the Cincinnatti Arch 
and Nashville dome. Greensburg lies approx along the line 
of pinch-out. This field has ca 15,000 acres proven, but is not 
yet fully developed. Recoveries are expected to be 1000- 
2500 brl/acre, with recoverable primary reserves estimated at 
ca 22 million brl, of which ca 11 million brl has been produced. 
Drive is dissolved gas, but there may also be a partial water 
drive. Pays are shallow at ca 400 ft, the Laurel having e 
permeability of 1-2 darcies, porosity ca 11-12%, and thick- 
ness 10-30 ft. Bottom-hole pressures are negligible. Drilling 
and completion practice are noted. C. A. F. 


501. Kentucky oil search reaches into 14 more counties. 
Anon. Oil Gas J., 30.11.59, 57 (49), 122.—Exploration in 
Central and 8 Kentucky is expanding and is expected to 
spread S to the Tennessee border, following the development 
of the shallow Greensburg field in Green and Taylor Counties. 
The search is for shallow fields, and a number of fields have 
been found, including Crailhope, Knob Lick, and Stringer. 
There are several possible pays. Crailhope, for example, 
produces from Laurel dolomite, Knob Lick from Corniferous 
sand, and other limestones are productive. C. A. F. 


502. North Dakota has rapid Mesozoic facies changes. D. E. 
Hanson. World Oil, Dec 1959, 149 (7), 93.—The Upper 
Jurassic—Lower Cretaceous stratigraphy in the Williston 
Basin in N Dakota has been re-interpreted and there are new 
possibilities of finding production in a section previously 
thought to be essentially barren. The boundary between the 
Jurassic and Cretaceous in the area has hitherto been inter- 
preted as a major unconformity, but it is now proposed that 
the contact is gradational, so that lithologies and environ- 
ments are time transgressive, with the Jurassic transgressing 
mainly W and the Cretaceous mainly E. The new interpreta- 
tion suggests possibilities for stratigraphic traps in lenticular 
sandstones due to the transgressive movements. Four refs. 
C. A. F. 


503. South Dakota oil prospects becoming better known. 
A. F. Agnew. World Oil, Dec 1959, 149 (7), 112.—Although 
a large number of wells have been drilled in S Dakota, many 
areas and stratigraphic units have not been tested. Accumu- 
lation controls include facies and permeability traps, uncon- 
formities, folds, and hydrodynamic effects. Oil prospects of 
the region are reviewed, and the geology is outlined for pros- 
pective areas, including the Black Hills, Kennedy Basin, and 
Sioux Ridge. Revival of interest in the area followed de- 
velopment of the Buffalo—Red River field in Harding County, 
where the accumulation is thought to be controlled by facies in 
combination with structure or hydrodynamics. In the Black 
Hills area many tests have been sited on seismic features in 
combination with Cretaceous sand wedge-outs. 11 refs. 
C. A. F. 


504. Western Illinois strike lures independents. F. J. Gardner. 
Oil Gas J., 7.12.59, 57 (50), 193.—A recent shallow discovery 
in Brown County, Illinois, has stimulated shallow exploration 
in the area which lies on the W border of the state. The 
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discovery well found 1005 bd from Silurian Edgwood limestone 
at 634 ft, but later wells to the S were unsuccessful. The trap 
is presumed to be stratigraphic with porosity control. There 
are excellent prospects for further fields on the W flank of the 
Illinois Basin, where relatively few fields have been found. 


505. Northern Rockies swept by big strikes. F. J. Gardner. 
Oil Gas J., 14.12.59, 57 (51), 121.—Several important recent 
finds in the Rocky Mountain region have encouraged intensive 
leasing throughout the area. The new fields are scattered 
over a wide area in the Paradox, Green River, and Powder 
River Basins, and in NW Colorado and the ‘Williston Basin. 
The Williston finds have been in Devonian and Mississippian 
rocks; one of the wells found a new field at the S end of the 
productive Nesson anticline, which has now been proved 
productive along a 70-mile trend. C. A. F. 


506. Brazer dolomite (Mississippian), Randolph quadrangle, 
North-East Utah. W. J. Sando et al. Bull. Amer. Ass. 
Petrol. Geol., 1959, 48, 2741-69.—The purpose of this paper 
is to describe the formation in its type area and to point out 
problems concerning the regional application of “ Brazer ” 
as a stratigraphic term. 

In its type area the Brazer dolomite consists of ca 860 ft of 
dolomite with a few beds of quartz sandstone and limestone 
near the top. Although poorly fossiliferous, the lower two- 
thirds of the formation has yielded a fauna of Early Mississip- 
pian age that suggests correlation with the Mission Canyon 
limestone of the type Madison group. The upper third of the 
formation contains a meagre fauna of uncertain affinities, 
interpreted as Late Mississippian in age. 

It is recommended that the name should be restricted to the 
Mississippian dolomite sequence in the Crawford Mountains, 
and that new nomenclature should be devised for the Upper 
Mississippian limestone-sandstone facies in the N Cordilleran 
region. N. 


507. Revision of Colorado group on Sweetgrass arch, Montana. 
W. A. Cobban et al. Bull. Amer. Ass. Petrol. Geol., 1959, 48, 
2786-96.—It is herein proposed that the rocks formerly 
assigned to the Colorado shale on the Sweetgrass arch, NW 
Montana, be divided into a lower unit, the Blackleaf forma- 
tion with four named members, and an upper unit, the Marias 
River shale with four named members. 

The Blackleaf formation, of Early Cretaceous age, consists 
of marine and non-marine rocks that include much sandstone 
and sandy shale. It is divided into the Flood, Taft Hill, 
Vaughn, and Floweree members, of which the oldest is the 
Flood. 

The Marias River shale, of Late Cretaceous age, consists of 
900-1200 ft of dark grey marine shale. It is divided into the 
Floweree, Cone, Ferdig, and Kevin members, the Floweree 
being the basal member. E. N. T. 


508. Relations of certain Upper Jurassic and Lower Cretaceous 
formations in South-Western Oregon. R. W. Imlay ez al. 
Bull. Amer. Ass. Petrol. Geol., 1959, 48, 2770-85.—The 
Myrtle formation is herein restricted and considered to be a 
group because it includes two distinctive, widespread, map- 
pable units—the Riddle formation of Late Jurassic age and the 
Days Creek formation of Early Cretaceous age. 

The Riddle formation consists dominantly of grey siltstone, 
is ca 1000 ft thick, and contains fossils of latest Jurassic age. 
The Days Creek formation consists mostly of alternating units 
of greenish grey massive sandstone and siltstone, is at least 
2000 ft thick, and contains fossils of Early Cretaceous age. 
The Riddle formation rests with angular unconformity on the 
older Jurassic Galice, Rogue, and Dothan formations. The 
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Days Creek formation rests concordantly on the Riddle forma- 
tion, and locally overlaps on to older Jurassic rocks. 


509. K-Feldspar content of Jurassic and Cretaceous gray- 
wackes of Northern Coast ranges and Sacramento Valley, 
California. E.H. Bailey and W. P. Irwin. Bull. Amer. Ass. 
Petrol. Geol., 1959, 48, 2797-809.—The predominant rocks in 
the N Coast Ranges and the W Sacramento Valley are gray- 
wackes of Late Jurassic to Late Cretaceous age. These gray- 
wackes are similar in appearance, but their content of K- 
feldspar, which can be easily estimated after selective staining, 
differs widely. 

In the Sacramento Valley a conformable sequence of Knox- 
ville (Upper Jurassic), Shasta (Lower Cretaceous), and Upper 
Cretaceous rocks progressively increases in average K-feldspar 
content with decreasing age. Graywackes of the Franciscan 
formation, lying in the Coast Ranges farther W, generally 
contain no K-feldspar, although some contain a trace, and a 
few of uncertain affiliation contain large amounts. A belt of 
greywackes, W of the Franciscan formation and paralleling 
the Pacific shore, contains nearly as much K-feldspar as the 
Upper Cretaceous rocks of the Sacramento Valley, and most 
of these rocks are probably of Middle Cretaceous age. 

The writers attribute the increase of K-feldspar with de- 
creasing age of the rocks of the Sacramento Valley to changes 
in the source area, which is believed to be the Klamath Moun- 
tains and the Sierra Nevada. ja 


510. Major discoveries spur huge play in Canadian North. 
Anon. World Oil, Dec 1959, 149 (7), 103. There is active 
exploration in N Canada, including the Arctic Island Archi- 
pelago, and ca 70 field parties have recently been working in 
the region. Drilling will follow, and at present ca 25 com- 
panies are seeking operating rights. The development history 
of the area is outlined, the spur to the current activity being 
two major gas finds in 1958 and 1959. One of these in the 
Beaver River area had a flow of some 10 Mmef from 8520 ft. 
In 1959 another well 75 miles ESE of Beaver River found gas 
at over 6 million cu ft/day in Middle Devonian. Later a 
wildeat found gas and condensate indications in Permo- 
Pennsylvanian at 4250 ft in Yukon, just S of the Arctic Circle. 
Prospects for oil in the Canadian Arctic are briefly discussed ; 
although the geology is favourable, terrain will present 
problems. C. A. F. 


GEOPHYSICS AND GEOCHEMICAL 
PROSPECTING 


511. Standardization and calibration of nuclear logs. W. B. 
Belknap. Petrol. Engr, Dec 1959, 31 (13), B24.—Numerous 
units and calibration procedures have been used in presenting 
y-ray and neutron logs, making a general comparison of results 
impossible. The API has recently published a revised re- 
commended practice RP 33 dealing with such logs, the main 
points of which are given. Log forms and calibration methods 
have been standardized. 


DRILLING 


512. Slim hole technology—an economic key to future drilling 
developments. Anon. J. Petrol. Tech., July 1959, 11 (7), 
16-18.—Keener competition, poorer economic conditions, 
higher dry hole ratios, and fewer reserves per well drilled call 
for an engineering revolution. Slim hole drilling requires 
greater skills than conventional drilling, but such skills would 
allow all size holes to be drilled more economically. Small 
hole and small casing reduce costs. Based on present allow- 
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ables, probably more than half the wells in Texas could be 
produced through 14-inch tubing. 

Obsolescence of present equipment designs dictates and 
limits the efforts to reduce costs. Many research staffs 
modify and improve methods and equipment, but do not 
change them. 

In 1957 one manufacturer sold 4-5-inch casing which was 
0-02% of the total tonnage, but in 1958 the figure was 10%. 
Multiple completions are possible with small dia casing. 

Pumping has been done in 1-inch tubing as deep as 6000 ft, 
and hollow sucker rods have been used in 2$-inch casing com- 
pletions at 5000-6000 ft. 

A table compares costs and other data for various pipe sizes 
at 6000 ft. G. D. H. 


513. Slim hole drilling decreases Carter’s development costs. 
H. J. Flatt. J. Petrol. Tech., July 1959, 11 (7), 19-21. 
Carter has drilled 108 slim holes in Utah, Oklahoma, Illinois, 
and the Three-State area. These included exploratory, de- 
velopment, and injection wells. $162,000 was estimated to 
have been saved as compared with conventional holes. In 
some cases it was a modified slim-hole programme. 

There was generally less penetration rate and shorter bit 
life than for conventional methods. The main savings were 
in day work and footage rates, lower unit bit costs, improved 
rig mobility, less drilling fluid needed, less cement, and smaller 
casing. Max savings call for appropriate equipment. Slim 
hole practices are best where formation characteristics are 
known. 

Some cost details are given. 


G. D. H. 


514. Water shut-off method for sand-type porosity in air 

illing. KR. J. Goodwin and A. J. Teplitz. J. Petrol. Tech., 
July 1959, 11 (6), AIMME Tech. Paper No. 8070, 163—7.— 
Shutting off of water sands is essential for air drilling. In- 
jection of liq to form precipitates is unsatisfactory because the 
displacement effects prevent adequate mixing. Lab and field 
tests have shown the effectiveness of a liq-gas technique. 
This uses consecutive injections of Al,(SO,), soln and NH, gas 
(diluted with gas if needed), and these give precipitates of 
Al(OH),.nH,O and (NH,),SO,.mH,0 yielding very effective 
shut-offs to water flow provided that there are no fractures. 
Experience suggests that the injection pressure at the forma- 
tion should not exceed 0-6 psi/ft of depth (with liq the 
critical value for fracturing is commonly accepted as 0-7 
psi/ft). There is no reaction waiting time. 

Treating materials cost ca $3/ft of hole, and common service- 
type equipment is used. G. D. H. 


515. Use of silicon tetrafluoride gas as a formation plugging 
agent. F. L. Becker and R. J. Goodwin. J. Petrol. Tech., 
July 1959, 11 (7), AIMME Trans., 168.—Silicon tetrafluoride 
reacts with water to give a semi-solid SiO,—-water complex 
which will plug pores. The fluosilicic acid formed at the same 
time reacts with Ca, Mg, or Na salts to give other insoluble 
matter. 

The gas must be injected into the formation after an inert 
agent such as oil or air, and followed by a similar agent or a 
rubber plug. In field tests 90-100°, water shut-offs were 
obtained. G. 


516. Are milling tools being used properly? J. Chadderdon. 
World Oil, Dec 1959, 149 (7), 89.—Fragmented tungsten car- 
bide mills have not been readily accepted everywhere by the 
oil industry, since poor results have been obtained where there 
has not been a proper understanding of the use and design of 
the tools. The current procedure is therefore described in 
detail: an efficient mill is tailored for different grades of steel 
and well conditions. Different types of milling job in sections, 
screens, liners, stuck wash pipe, drill pipe, and other well 
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equipment are outlined. Photographs of several different 


types of mill are included. C. A. FY 
517. Theory of acid treatment of limestone formations. 4. 
Rowan. J. Inst. Petrol., 1959, 45, 321-33.—This paper is 
devoted to the study of the problem of the increase in per. 
meability of porous limestone formations due to acid treat. 
ment and proposes a theory of the process under certain 
simplifying assumptions. These assumptions are similar to 
those adopted for the prediction of permeability from pore 
size distribution data. 

Previous work on the theory of acid treatment by French 
authors resulted in a formula which has been applied to the 
interpretation of lab tests to determine the susceptibility of 
limestones to acid treatment. This theory presupposes a 
uniformity of effective pore structure, and consequently is of 
limited validity. 

In view of the discrepancies existing between lab investiga- 
tions and theoretical predictions, a somewhat different 
approach has been made to the problem. This approach is 
based on non-uniformity of pore structure, in recognition of 
the fact that, in general, the effective pore structure may be 
expected to be composed of a distribution of pore sizes. Cal- 
culations based on the theory appear to be in better accord 
with the results of lab investigations. 

The results of this study demonstrate the dominant effect of 
the larger pores and the rapid increase in permeability ob- 
tainable when a distribution of pore size is present. It 
appears inevitable that the major portion of the acid ulti- 
mately passes through only the large pores and, in view of 
their great contribution to the overall permeability, any 
attempt to block them off, in the hopes of attaining more 
uniform acidizing, must result in a lower permeability increase 
and a less economical employment of the acid. 

(Author’s abstract.) 


518. Laboratory studies of formation damage in sands con- 
taining clays. P. H. Monaghan et al., J. Petrol. Tech., Aug 
1959, 11 (8), AIMME Tech. Paper No. 8076, 206-15.— 
Damage to the formation round a borehole may arise in 
drilling or other operations from fresh water invasion leading 
to swelling and dispersion of clays in the reservoir rock. Lab 
tests on loose sands with disseminated clays and on clay- 
bearing sandstone samples have shown diminution in water 
and hydrocarbon permeability after the introduction of fresh 
water to replace salt water. Montmorillonite-bearing sands 
suffered most damage. Partial restoration of the oil perme- 
ability was obtained by using electrolyte soln or oil soln of 
substances such as amines and alcohols. 

Evidence of the expansion and dispersion of the clay was 
obtained. 

Prevention of damage should be the aim, and 1% CaCl, 
soln seemed effective in lab tests, although high concn of NaCl 
may also be beneficial. G. D. H. 


519. Increased drill bit life through use of extreme pressure 
lubricant drilling fluids. M. Rosenburg and R. J. Tailleur. 
J. Petrol. Tech., Aug 1959, 11 (8), AIMME Tech. Paper No. 
8074, 195.—Damage to the bearing surfaces because of in- 
adequate lubrication shortens the life of bits, and in some 
cases means replacement before the cutting edges are worn 
badly. Ordinary drilling muds prepared with lub aids such 
as oil or graphite are not effective under the high load condi- 
tions obtaining. 

A modified form of the Timken lub tester has been used for 
investigating the lub characteristics of various materials. 
Lub muds were tested, and these indicated bearing lives three 
to four times longer than for conventional muds. Bentonite 
suspensions with saturated and unsaturated carboxylic acids 
were tried, but these are expensive. Materials with crude 
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fatty acids, and sulphurized acids and oils were also used, as 
well as water with soaps and emulsions of carboxylic acids. 
Sulphurized materials tolerated higher oil contents in the 
muds. 

In field tests the additions included sulphonated di-iso- 
butylene and/or petroleum sulphonate in oil-base muds. 
Oleic acid was applied in water-base muds. Reduction in 
torque was observed, and also evidence of protective coatings 
which might reduce wear on pipe and collars. G. D. H. 


520. Streaming potential phenomena in SP log interpretation. 
HH. J. Hill and A. E. Anderson. J. Petrol. Tech., Aug 1959, 
11 (8), AIMME Tech. Paper No. 8075, 203-8.—Streaming 
potential measurements have been made using 155 field muds 
and 77 shales, and an empirical relationship has been de- 
veloped between the electro-kinetic potential, Ey, and the 
pressure differential AP. This is E,y = KAP”. Above 
300 psi differentials the log-log plots were straight lines. 
The mud properties could not be linked with the values of the 
constants K and y. Seven types of mud were recognized 
according to the nature of the mud treatment. 

The net streaming potential is of sufficient magnitude in 
most cases to require its evaluation in order to obtain accurate 
estimates of the electrochemical component of the SP, which 
is related to formation water resistivity, and is important in 
the methods of shaly sand interpretation. G. D. H. 


521. How new additives improve deep well cementing. Pt 2. 
J. O. Woodson and C. L. Fulton. World Oil, Dec 1959, 149 
(7), 144.—Further details of cementation operations in three 
deep tests are given, and tabulated data show types of cement 
jobs, depths, and materials and pressures used. Centralizers 
were used on the bottom part of each casing string, excepting 
the conductor pipes, and in deep strings where hole sizes were 
restricted. Open hole caliper surveys were run for cale 
cement vol, and in some jobs pressure was applied to the 
annulus after placing the cement until initial set, so as to 
minimize gas entry into the well bore whilst the cement was 
fluid. The main conclusions following these operations are: 
(1) at bottom hole temp above 260° F the cement blend should 
be tested before use; (2) retardation of light-weight cements 
at high temp becomes more difficult as slurry weights fall 
below 13-5 Ib/gal; and (3) silica flour gives a better quality 
cement blend for deep, high temp squeeze jobs. C. A. F. 


522. Modern well-completion series. I. Technical advances in 
oil-well drilling. O. Hammer. Petrol. Engr, Dec 1959, 31 
(13), B60.—A brief survey of the history of drilling wells is 
given, from early Chinese brine wells to modern oil wells. All 
the well-known drilling procedures are mentioned. Some of 
the newer approaches to the drilling problem are dealt with, 
in which the power unit is at the bottom of the hole, e.g. 
turbo-drilling, electro-drilling, rotary percussion drilling, and 
sonic drilling. Experiments are being carried out in the 
U.S.S.R. on explosion drilling and an electric discharge method 
of rock disintegration. G. D. F. 


523. New diamond tools perform more efficiently and econo- 
mically, Anon. Petrol. Engr, Dec 1959, $1 (13), B32.— 
Diamond tools have been used in coring operations for some 
years, but early diamond drilling bits proved unsatisfactory. 


Improved bits are now available; these have about the same 


cost per ft drilled as normal bits, but due to the greater life of 
the diamond bit, large savings are possible. Data on borings 
in Louisiana are presented. G. D. F. 


524. Geologists’ interpretation of drilling mud requirements. 
H.M. Johnson. World Oil, Dec 1959, 149 (7), 116.—The in- 
fluence of different types of drilling mud on logging charac- 
teristics are discussed. The muds considered are: (1) calcium 
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treated; (2) oil-emulsion; (3) oil-base; and (4) sodium 
silicete muds. The first group can be divided into red-lime, 
calcium chloride, and gyp muds. Satisfactory logs for these 
are laterolog, microlaterolog, and y-ray. Oil-emulsion muds 
seem to show similar electrical characteristics to a corre- 
sponding oil-free water-base mud, but the filtrates from the 
muds differ. The induction log and y-ray log are useful in 
oil-base muds, and in sodium silicate muds the most suitable 
techniques are laterolog, microlaterolog, and y-ray. Ex- 
amples of logs are included. C. A. F. 


PRODUCTION 


525. Generalized water-drive analysis. T.S. Hutchinson and 
V. J. Sikora. J. Petrol. Tech., July 1959,.11 (7), AIMME 
Tech. Paper No. 8071, 169-78.—Pressure at the water-oil 
contact is related to the water influx rate as a function of time 
by a factor called the resistance function, and this in effect 
takes note of aquifer geometry and flow resistance distribu- 
tion. The function has characteristic forms, enabling a start 
to be made with an approx form, and improvements to be 
made by successive approximations until it matches the past 
behaviour satisfactorily. Predictions are then possible. 

The initial oil-in-place must be known in order to use the 
method. A standard desk calculator is sufficient for the 
method. Equations are given for adjusting the pressures and 
water-influx rates when there are possible errors which make 
it difficult or impossible to obtain a usable resistance function 
curve without such an adjustment. Aquifer properties can 
be estimated. 

A sample calculation is given. 


526. Non-linear behaviour of elastic porous media. W. van 
der Knaap. J. Petrol. Tech., July 1959, 11 (7), AIMME Tech. 
Paper No. 8072, 70 (summary).—Stress-strain relations for 
packed spheres are non-linear, and many reservoir rocks, 
although not loose packings, also respond similarly. A full 
description requires the bulk vol of a porous element to be 
known as a function of change in pore fluid pressure and the 
hydrostatic pressure at the external boundary. A three- 
dimensional representation of the vol of a non-linear porous 
system is a cyl ruled surface, with the direction of the 
generating lines fixed by the compressibility of the solid 
matter; the surface for the rock vol is a plane and for the 
pore vol a cyl ruled surface. The necessary measurements 
are of either the bulk or pore vol as a function of the differ- 
ences between external and internal pressures. Bulk and pore 
compressibilities depend only on the effective rock frame 
pressure (difference between external hydrostatic pressure and 
pore fluid). Measurements on sandstones and limestones 
indicate that for practical values of effective frame pressure 
pore compressibility lies between the values for water and 
undersaturated crude. G. D. H. 


527. Mechanics of sand movement in fracturing. L. R. Kern, 
T. K. Perkins, and R. E. Wyant. J. Petrol. Tech., July 1959, 
11 (7), 55-7.—Lab studies of sand movement in vertical cracks 
were made in a simulated crack } inch wide between two 
Plexiglass plates. Most sand settled to the bottom of the 
crack before moving very far. If fluid velocities exceeded a 
critical value, sand was then washed on through the crack, 
even though it had settled. For lower velocities sand settled 
until the velocity through the unfilled part was of the critical 
value, and then the upper, recently-added sand moved on, 
settling farther in the crack. 

Large sand should be put in first or all the time; if tailed in 
it will settle farthest from the well. To be detectable radio- 
active material should be put in throughout the treatment, 
and even then the full vertical extent of the fracture may not 
be observed, Excessive injection rates should be avoided in 


G. D. H. 
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thin formations. Overflush should probably be at low in- 
jection rates. G. D. H. 


528. Effect of composition and temperature on phase behaviour 
and depletion performance of rich gas-condensate systems. 
R. H. Jacoby, R. C. Koeller, and V. J. Berry. J. Petrol. 
Tech., July 1959, 11 (7), 58-63.—Experimental data on phase 
behaviour were obtained for several gas-condensate systems 
(GOR of 3600—60,000 cu ft/brl), one volatile oil system, and a 
number of synthetic reservoir mixtures (GOR 2000—25,000 cu 
ft/brl). Typical results are given and show the GOR at which 
there is change from volatile oil to gas-condensate behaviour, 
as well as the effect of temp on this change for a given GOR. 
Depletion performance was calculated from these data, and 
the results were used to prepare correlations. The total tank 
oil-in-place at the saturation pressure can be correlated with 
the initial GOR. Cumulative oil recovery from saturation to 
abandonment at 500 psi can be correlated with initial GOR, 
reservoir temp, and initial tank oil gravity, and this depletion 
will recover on average 92% of total separator gas-in-place. 
Nomograms are given to facilitate the predictions. 
G. D. H. 


529. How to cut sour gas well completion costs. K. N. 
Wallam and V. P. Milo. World Oil, Dec 1959, 149 (7), 83.— 
Methods of reducing completion costs in sour gas wells in the 
Jumping Pound field, Alberta, are described. The field pro- 
duces sour gas-condensate with ca 4% H,S, and attempts to 
open and flow the wells caused solid hydrate plugs to form in 
the tubing above 3000 ft; limestone pay is at approx 10,000 ft. 
Research showed that plugging could be prevented by hanging 
a circulating string of 5-inch casing at 3500 ft and pumping 
hot diesel oil down through the annulus between the tubing 
and this string. The oil returns via the annulus between the 
circulating string and the outer casing. The original wells in 
the field have been worked over using this method, which is 
applied to all new wells. It is now possible, using calculated 
data and temp surveys, to predict whether hydrate plugging 
will occur, and details are given of the procedure followed. 
If it can be shown that control equipment is not required, 
savings averaging $16,000/job can be effected. Seven refs. 

C. A. F. 


530. Instability of slow, immiscible, viscous liquid-liquid dis- 
placements in permeable media. R. L. Chuoke, P. van 
Meurs, and C. van der Poel. J. Petrol. Tech., July 1959, 11 
(7), AIMME Tech. Paper No. 8073, 64 (summary).—Experi- 
ments have been made in which oil between close parallel 
plates is displaced by water-glycerine solutions, and oil has 
been displaced from glass powder packs, with and without 
interstitial water. Macroscopic instabilities (fingers of dis- 
placing fluid) were observed as predicted theoretically. There 
are critical velocities and wavelengths (peak to peak separa- 
ticn) for the phenomena to occur. Some models and cores 
may not be of sufficient width for fingering to be revealed. 
Cognizance of these features must be taken in scaled experi- 
ments involving unstable systems. G. D. H. 


531. Three-component saturation in porous media by X-ray 
techniques. A. D. K. Laird and J. A. Putnam. J. Petrol. 
Tech., Aug 1959, 11 (8), AIMME Tech. Paper No. 8077, 58 
(summary).—For the case of two liq and a gas a calibration 
potential is chosen at which both liq have the same trans- 
mission factor. A measurement at this potential will give the 
gas saturation. The product of the separate transmission 
factors of the components of a mixture gives the transmission 
factor of the mixture. 

A calibration plot is available for another potential, using a 
triangular diagram and this, in association with the pre- 
viously determined gas saturation and the new transmission 
factor, allows the two liq saturations to be obtained. 


D. H. 


532. Numerical solution of the linear displacement equatiog 
with capillary pressure. C. R. McEwen. J. Petrol. Tech, 
Aug 1959, 11 (8), 45-8.—A solution has been developed for the 
one-dimensional water-flooding equation with no cutlet end. 
effect and where there is no water flow ahead of the flood 
front. The non-capillary and capillary flowing fractions are 
covered. The latter appears as an empirical function of 
saturation as well as a function of distance. Saturation is 
obtained by an iterative procedure. Capillary pressure and 
relative permeability were represented as functions of the 
normalized water saturation, i.e. range between interstitial 
water and that at residual oil saturation. The oil/water vise 
ratio was 5. Saturation profiles were computed for three 
cases, and there was closer agreement between capillary and 
non-capillary distributions the longer the flooding path. 
The results agree qualitatively with published data, but 
there are two major limitations: the assumption that the 
equilibrium capillary pressure curve can be applied to dynamic 
conditions; the absence of inhomogeneities which lead to 
viscous fingering. G. D. H. 


533. Novel pressure maintenance operation in a large strati- 
graphictrap. J.R.Weylerand A.T.Sayre. J. Petrol. Tech., 
Aug 1959, 11 (8), 13-17.—The Adena oilfield, the largest in the 
Denver—Julesburg Basin, was discovered in 1953, and pro- 
duces from ‘‘ J” sand of the Dakota at 5650 ft, with 8425 
acres of oil and 4650 acres of gas. There is westerly dip at 
48 ft/mile; permeability barriers occur to the E, N, and §. 
There are 170 oil wells and 15 gas wells. Production is by 
solution gas and gas cap expansion. Initially the producing 
GOR was ca 500 cu ft/brl. The GOR rose rapidly for wells 
near the gas/oil contact, and they were shut in at 1200 cu ft/brl. 
At unitization the pressure had dropped from 1541 to 1326 
psi, the average GOR was 925 cu ft/brl, and 6-5% of the oil in 
place had been produced. 

It was decided to inject water at the gas/oil contact to 
reduce oil loss to the gas cap, give a shorter operating life, 
involve fewer injection wells, less expense, and to give greater 
flexibility. The decision was made on the basis of lab studies 
and performance calculations for water injection at the oil/ 
water contact or at the gas/oil contact. Ultimate recovery is 
expected to be 50% of the original oil in place. 

32 injection wells are used, 24 being new wells. Shallow 
water is used, and during 1958 injection was 67,000—77,000 bd. 
After the beginning of 1958 withdrawals were balanced by in- 
jection and the pressure decline ceased, the pressure being 
1137 psi in April. The gas cap pressure began to increase, 
indicating an effective water barrier. 

It is estimated that the water will move across the reservoir 
in ten years. G. D. H. 


534. Comparison of theoretical pressure build-up curves with 
field curves obtained from bottom hole shut-in tests. S. C. 
Pitzer, J. D. Rice, and C. E. Thomas. J. Petrol. Tech., Aug 
1959, 11 (8), 49-52.—Theories relating to the use of pressure 
build-up curves have assumed the well to be shut-in at the 
sand face. However, the field curves obtained for surface 
shut-in do not always agree with theory. Some corrections 
have been applied for after-flow into the well bore. Phase 
segregation in the well bore affects the form of the build-up 
curve and may even cause a hump. 

Theoretical studies show that the pressure rise from phase 
segregation depends on the rate of production and the pro- 
ducing gas/oil ratio, being most important at low gas/oil 
ratios. Well observations confirm these studies. Wells with 
packers or with formation damage show enhanced phase 
segregation effects, and the effects may be greater the deeper 
the well. 

A tool has been developed to shut in the well at formation 
depths. This was used in wells with production packers. 
Tests were made as near as possible under identical conditions 
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closing in the well at the surface, and then at the sand. 
Theoretical curves were developed by the use of computers 
and analogues for comparison with the field curves. Marked 
differences were observed between the two types of shut-in 
when phase segregation occurred. The curves for bottom- 
hole shut-in had the form given by theory, and conventional 
methods of analysis yielded reliable reservoir information. 

G. D. H. 


535. Simplified water influx-pressure calculations above bubble 
point. F. M. Stewart. J. Petrol. Tech., Sept 1959, 11 (9), 
89-91—The procedure applies to radial water drive in an 
infinite aquifer, and employs the material balance equation 
and a non-steady-state water-influx term. A reliable esti- 
mate of original oil-in-place is required, based on pore vol 
data. Past pressure and production data are divided into 
equal time intervals, and the cumulative water influx is com- 
puted for each interval. A best value for an influx constant 
is obtained as well as for a time-conversion factor, a trial-and- 
error procedure being involved. Given the future pressure 
history, the influx is then predicted by steps involving the 
influx constant and the time-conversion factor, and from this 
the fluid production can be derived. G. D. Ht. 


536. Method for predicting the behaviour of mutually inter- 
fering gas reservoirs adjacent to a common aquifer. K. H. 
Coats, M. R. Tek, and D. L. Katz. J. Petrol. fech., Sept 
1959, 11 (9), AIMME Tech. Paper No. 8082, 231A (summary). 
—Appropriate material-balance equations, together with the 
unsteady-state pressure interference theory, give pressure- 
explicit equations suitable for digital computers. The 
accuracy of prediction and practical applicability were tested 
by analysis of the performance of two interfering Michigan 
gas reservoirs 4 miles apart. An IBM 704 computer was 
used. 

The interference method gave better agreement than pre- 
dictions which ignored interference, the respective errors being 
26% and 15% for the pore vol after 136 months. 

G. D. H. 


587. How oil wells are completed in the Paradox Basin. R.S. 
MacAlister. J. Petrol. Tech., Aug 1959, 11 (8), 18-22.— 
Production is from porous carbonates in the Pennsylvanian 
Hermosa and the Paradox. In the areas of principal activity 
the depths are 5000-6000 ft. In the Aneth and Rutherford 
fields drilling time is ca 25 days. 9-inch hole with 7-inch 
casing or 7{-inch hole and 53-inch production casing is usual. 
Reservoir pressure is below hydrostatic. Most operators use 
perforations, but Shell makes barefoot completions. 

The Desert Creek is the main producing zone, and 150-175 ft 
thick. It consists of limestone and dolomite, with inter- 
bedded shale. Three zones are recognized, and they vary in 
characteristics. In drill stem tests the middle zone may flow 
without stimulation; the others yield little fluid. The lower 
zone requires acidization and the upper zone also benefits by 
this. There is evidence of cement failures on acidization, and 
so selective acidization through perforations commonly fails. 
Open-hole completions avoid some of the troubles, but some 
have used ball perforation sealers in cased holes to direct the 
acid appropriately. Temporary chemical plugging agents 
have been used for the same purpose. Open-hole packers 
have been used with great success in selective acidization in 
barefoot wells. 6000—20,000 gal of acid are commonly used 
in each well. Acid-fracturing has been tried. G. D. H. 


538. Here’s more information on computing present worth of 
oil properties. P. B. Crawford. World Oil, Dec 1959, 149 
(7), 122.—Charts are presented enabling the present worth of 
royalty and working interests from oil properties to be esti- 
mated rapidly and accurately; examples of various types of 
production decline curves which can be shown as a straight 
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line on semi-log paper are given. The data can be used for 
most interest and decline rates, and the charts can be used to 
predict future economic cumulative oil production. Ex- 
amples are given for determining royalty and working in- 
terests for different production conditions. C. A. F. 


539. Modern well-completion series. 2. Improvements in 
well completion practice. L.B.Meaders. Petrol. Engr, Dec 
1959, 31 (13), B72.—Special additives are available for 
modifying oil well cements for specific applications. Some of 
these are mentioned, together with recent mechanical ad- 
vances in oil well cementing and drill stem testing. Modified 
acids and surfactants for chemical services are dealt with, and 
the remainder of the paper covers hydraulic fracturing and its 
future applications. G. D. F. 


540. Here’s how to improve your gas lift installations. Pt 5. 
Estimating injection gas volumes used by intermittent wells. 
H.W. Winkler. World Oil, Dec 1959, 149 (7), 107.—A simple 
method for estimating injection gas vol in intermittent wells 
is described. It is reasonably accurate, and it is based on the 
vol of injection gas required to obtain a given pressure build- 
up in the casing during an injection gas cycle. This vol is 
determined by calculating the vol of injection gas in the 
annulus immediately prior to the opening of the time cycle 
surface controller and the vol of gas in the casing when the 
controller closes. The difference between these vol is assumed 
to be equal to the vol of injection gas passing through the 
operating valve during each cycle. Formule are developed 
for this calculation, and a chart is presented which shows in- 
jection gas vol/1000 ft of casing annulus at valve operating 
and closing pressures. Examples are given. C. 8.2. 


541. Progress report of LPG injection in the Meadow Creek 
Unit, Lakota B reservoir. L. L. Harbert et al. J. Petrol. 
Tech., July 1959, 11 (7), 26-9.—The reservoir covers 350 
acres, is 7320 ft deep, and the initial pressure was 3200 psi 
(bubble point 1400 psi), but had fallen to 618 psi at the start 
of the test for a recovery of 575,630 brl oil, 26,687 brl water, 
and 1058 MMcf gas. The sand averaged 9-5 ft thick, 14°) 
porosity, and 100mD permeability. The crude viscosity at 
618 psi and 180° F was 0-55 cP. Injection of propane and 
butane began in March 1956, one well taking 232,000 brl and 
another 43,000 brl. Three producing wells showed increased 
oil rates, lowered GOR, LPG breakthrough, and recovery of 
72,000 bri of oil in excess of expected primary oil. A volumetric 


_recovery efficiency of 7-8% is indicated at breakthrough. The 


pressure had fallen to 587 psi in July 1958 when the reservoir 
was shut in. LPG and water will be injected to raise pressure. 
Minimum pressure for complete miscibility is 790 psia. The 
LPG slug will be displaced by gas supplemented by water. 
Stock-tank oil in the flood area is 1,500,000 brl; it is estimated 
that 864,000 brl can be recovered by the project. G. D. H. 


OILFIELD DEVELOPMENT 


542. Sonic energy produces controlled fractures. Anon. 
Petrol. Engr, Dec 1959, 31 (13), B50.—A new fracturing tool 
fires multiple jets which are directed so that the sonic shock 
waves produce a horizontal fracture in the formation. This 
initial fracture may be extended by the usual hydraulic 
methods without the usual pressure build-up. Some data on 
field tests are included. G. D. FB: 


548. Northern California pushes search for gas. W. T. Smith. 
Oil Gas J., 30.11.59, 57 (49), 120.—Although markets for oil 
are poor in California, there is a steady demand for natural 
gas, and this, together with relatively low drilling costs, has 
encouraged gas search in the N counties of the state. Success 
ratio is fairly good, with 22 new fields, pools, or extensions out 
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of a total of 72 tests during the first ten months of 1959. 
None of these are major discoveries. Most of the gas is pro- 
duced from the Cretaceous in the Sacramento Valley in N 
California, where there are gently folded anticlines trending 
NW to SE and containing stratigraphic traps. Develop- 
ments are outlined by counties. C. A. F. 


544. Maritimes may yield to oil hunters. J. C. McCaslin. 
Oil Gas J., 7.12.59, 57 (50), 203.—Exploration has been carried 
out in the Maritime Provinces of Canada for many years with- 
out success, but operations are continuing. Geological and 
geophysical work have been carried out recently, and several 
wells have been drilled. There are some prospective areas in 
Nova Scotia where promising shows have been found; seeps 
are numerous, and the Mississippian is the most promising 
formation. Areas of interest in Nova Scotia include Hants, 
Picton, Cumberland, and Antigouish Counties. There are 
also possibilities on Sable Island. An important wildcat is 
being drilled near Maton on Cape Breton Island. C. A. F. 


545. Exploration in Mexico keeps pace with needs. A. G. 
Rojas. Oil Gas J., 7.12.59, 57 (50), 206.—Exploration in 
Mexico is being concentrated in the coastal area of the Gulf 
of Mexico, where the most favourable basins are situated. 
Geological and geophysical work has also been carried out in 
other areas, such as Chihuahua and Coahuila. Older and 
deeper formations have been tested in recent years, and be- 
tween 1954 and 1958 67 new oil and gas fields were found. 
The most important of these are in the Tampico, Poza Rica, 
and Isthmus—Tabasco districts. 18°, of Mexico’s production 
now comes from Jurassic pays which have been producing for 
only three years. Recent finds at Mecoacan, Tuplico, and 
Santa Ana have established commercial production in a new 
province in N—Central Tabasco. At the end of 1958 Mexican 
reserves were at a peak level and future prospects for the 
country are good. C.A. F. 


546. Prospects vary widely in Northern South America. C. A. 
Moore. World Oil, Dec 1959, 149 (7), 130.—Oil prospects in 


Ecuador, Colombia, and Venezuela are described, Ip 
Ecuador commercial production is still restricted to the 
coastal area of the Santa Elena peninsula. Production jg 
being maintained by further development, fracturing, and 
secondary recovery. There are possibilities in the Esmeralda 
area in the Bolivia geosyncline and in E Ecuador along the N 
extension of the Montana of Peru. There are several oj. 
bearing basins in Colombia, and large areas remain untested; 
production comes mainly from the Middle Magdalena River 
Basin, and the Barco concession E of the Andes. There are 
good future prospects in the N and W coastal areas and in the 
Llanos—Apure and Caqueta Basins. 

Venezuela is producing ca 16% of the world’s total yield 
from fields in several basin areas: the Orinoco Basin, Barinas- 
Apure, and the Maracaibo Basin. Many areas within these 
basins remain untested, and deeper formations in some de. 
veloped areas have not yet been proved. 12 ae” 

ALF, 


547. Bolivian wells hits pay. J.C. McCaslin. Oil Gas J., 
14.12.59, 57 (51), 122.—Economic problems in Bolivia due to 
the decline in tin production would be overcome if a successful 
oil industry could be developed. Since 1956 foreign oil com. 
panies have been able to operate in the country, and there are 
hopes that substantial production can be found. The deepest 
well in Bolivia has recently been completed in the Madrejones 
field, which extends across the border with Argentina. Oil 
shows have been known in the country for centuries, and 
small amounts have been produced for many years. Pro- 
duction has been intensified recently, and oil is now being 
exported. Active exploration is being carried out in several 
areas, mainly on the Agua Salada—Carandayti—-Mandeyapecua 
trend adjoining the Campo Duran and Madrejones fields of 
Argentina. Ca 200 prospective areas exist in the state, 
mostly along a 650-mile are trending SE from the Peruvian 
sub-Andean region to the Argentine border. Producing 
fields, and exploration, production, and refining data for 
Bolivia are tabulated. C. A. F. 


TRANSPORT AND STORAGE 


548. Petroleum ports. Operational problems at Le Havre. 
(In French.) J. G. de Dives, R. Protche, and F. Schlecht. 
Rev. Inst. frang. Pétrole, 1959, 14, 755-67.—Problems involved 
in: (1) design, construction, and operation of a barrage to 
seal off No 3 basin, which can take two 60,000-ton tankers; 
(2) safe mooring of large tankers; and (3) handling of flexible 
hoses connecting tankers with shore lines, are discussed and 
their solution at Le Havre described and illustrated. 
W. A. M. 


549. Separation of water from installations for distribution of 
liquid fuels. (In Serbo-Croat.) D. Olavinic. Nafta (Yugo- 
slavia), 1959, 10 (8), 261-6.—The author describes equipment 
for continuous separation of water contained in lig fuels during 
the action of pumping from railway tanks and similar con- 
tainers. It consists of a reduction installed in the discharge 
line of the pump. The initial inflow velocity is reduced here 
to such a degree that it causes the separation of water from the 
liq fuel. This separation takes place in a separator connected 
with a reductor, and the water is let out while the liq fuel is 
returned into the suction line of the pump. 
(Author’s abstract.) 


550. Tanker surplus keeps growing. L.F.Kahle. Oil GasJ., 
28.12.59, 57 (53), 164.—Tanker supply is increasing more 
rapidly than tanker demand, and in direction and degree the 
outlook for the industry is similar to last year. The combined 
surplus totals 488 T-2’, or 15°, of available ships, and could 
reach 27°, of tanker availability by mid-1960. More than 


half surplus fleet consists of post-war built vessels, 20% of 
which have capacities of over 20,000 tons. 

Tables show world tanker tonnage and tankers under con- 
struction or on order as of 1 Oct 1959. G. A. 


551. World tanker statistics third quarter 1959. Anon. Inst. 
Petrol. Rev., 1960, 14, 24-5.—Number of oil tankers under 
construction in the world during the third quarter of 1959 
totalled 299 ships of 5,219,663 gross tons. This is 142,770 
tons more than in the previous quarter, and represented 
53-29% of total merchant shipping tonnage. Number of 
steam ships was 151 of 3,720,793 gross tons compared with 
148 motor ships of 1,498,870 tons. Tanker construction in 
the U.K. was 29,202 tons up on the previous quarter, and 
represented 48-9%, of total tonnage under construction in the 
country. Britain was the leading country of tanker registra- 
tion, with Liberia second and Norway third, and tabulated 
details of registrations are given. Second to Britain in 
tanker construction was Japan, followed by Sweden and 
Italy. Details of tankers under construction, their country 
of build, and type of propelling machinery are tabulated. 
Further information is given of oil tankers launched during 
the third quarter of 1959. A. D. S. 


552. World tanker carrying capacity increases by 14 per cent. 
Anon. Inst. Petrol. Rev., 1959, 18, 371.—World fleet of 
ocean-going tankers of 2000 gross tons and over totalled 3146 
at end of 1958, aggregating 56,640,700 dw tons. In terms of 
carrying capacity, gain in 1958 over 1957 was 14:3%. 
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Liberia was once again the leading country of flag registration, 
followed by the U.K., Norway, and the U.S.A. Supertankers 
accounted for approx 38% of total carrying capacity at end of 
1958, compared with slightly over 30% at end of 1957. At 
end of 1958 known construction and orders numbered 803 
ships of ca 28-5 million dw tons. Leading countries of con- 
struction were Japan, the U.K., Sweden, and Germany, which 
together accounted for 60%, of total tonnage being built. The 
recent tanker surplus is expected to continue to grow during 
next three years, but will diminish to some extent during 1962 
and 1963. A. D.S. 


553. Methane and methane ships. C. I. Kelly. Petrol. 
Times, 1960, 64, 48.—This is Pt XI of the series ‘‘ Liquefied 
Natural Gas ” and deals with intentions to liquefy, store, and 
transport liquefied gas. 

Gaz de France plans to experiment with the liquefaction of 
Lacq gas at a daily-rate-of-make of 3500 Imp gal liq, and 
storage in a container of 210 tons capacity. 

The British Gas Council proposes to have built a 20,000-ton 
or 2 x 10,000-ton methane tankers. 

The Sahara as an alternative source of gas has attractions in 
reducing cost of delivery by building 2 x 10,000-ton tankers. 

More details of the design of the Methane Pioneer have been 
made available. It was difficult to build the ship to U.S. 
Coast Guard and Lloyds requirements. Loss of cargo through 
boil-off had to be minimized. The top of the tanks in each 
hold were insulated by fibre-glass blankets. Constock’s 
patent U.S. 2896,416 probably protects designs in future large 
editions of the Methane Pioneer. 

The tanks are rectangular in shape, dry nitrogen is cir- 
culated through the free space in the holds, and all piping is 
brought up to the top of the tanks, which extend above 
weather deck. 

Liq methane tankers to carry from 10,000 tons will be as 
large as conventional oil tankers carrying 35,000 tons of oil. 

Seven extensive footnotes are given, and diagrams of the 
tanker illustrate the article. G. A. C. 


554. Laying of expanded pipelines, 600 mm diameter, of X.52 
steel. (In French.) G. Reynes. Rev. Inst. frang. Pétrole, 
1959, 14, 440-9.—Natural gas pipelines of 2 ft dia have 
recently been laid in France, longitudinally welded, cold ex- 
panded tubes of X.52 steel in 12-m lengths being used. 
Problems involved in laying the 54-km Lacq—Lussagnet pipe- 
line, and procedure used, are described. Lengths of pipe held 
by powerful side-boom tractors were clamped together 
internally and butt-welded, six passes in all being used. 


Welds were examined by X-ray and y-ray methods. 
W. A. M. 


555. Orifice-plate bending. S. P. Belonos and R. W. Davis. 
Oil Gas J., 11.1.60, 58 (2), 76.—An investigation of the 
theoretical and actual stress on the orifice plate in a fitting 
under flowing conditions shows that it acts as a uniformly 
loaded plate with a central hole simply supported at the outer 
edge. Tests in the field followed the same pattern. 

Diagrams show strain gauge, comparison of theory, lab and 
field tests, and a simulated orifice fitting. G. A. C. 


556. Automation and remote control in pipeline transportation. 
(In French.) — Gobron. Bull. Ass. frang. Tech. Pétrole, 
1959, 1221-44.—Lecture, covering following facets of pipe- 
line operation: low pressure (ca 10 kg/cm?) suction manifold 
(filtration, water decantation, metering); pumping (pump 
and motor rooms, control); high pressure manifold (routing, 
interface detection); remote control and automatic pump 
stations. B. 


557. Rotterdam-Rhine line will supply German refineries next 
summer. M. Swiss. Oil Gas J., 26.12.59, 57 (53), 170.—The 
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183-mile, 24-inch line will be operating in June 1960, with 
initial capacity of 180,000 bd expanding to 200,000 bd by 
1963 and eventually to 400,000 bd. G. A. C. 


558. The big pull for Kharg Island. Anon. Petrol. Times, 
1960, 64, 57.— International Marine Contractors CA (Inmarco) 
have completed the longest and deepest undersea 30-inch pipe- 
line that involved laying 23 miles in water up to 160 ft depth 
from Gavaveh on the mainland to Kharg Island in the Persian 
Gulf. 

The basic principle of the pulling operation was a mile-long 
length of pipe being held under tension between two mech- 
anical pulling forces on a tug of war principle, one end fixed 
to win. 

The line will deliver up to 350,000 bd crude to berthed 
tankers on Kharg Island. G. A. C. 


559. A new flow equation for gas transmission pipelines. E. 
Gordon. Pipe Line News, Dec 1959, 81 (12), 20.—After very 
briefly discussing the previously derived flow equations for gas 
transmission, e.g. those by Weymouth and Nikuradse, the 
author presents a new flow equation, in the form: 


38-73 T, 1/4 af 3 + 0-0375 


H, —H, 5280 ] 


where: g = gravitational acceleration; H, and H, elevation 
of centre line of pipe at upstream and downstream ends; 
L, length of pipeline; P,, base pressure used; P, and P, pipe- 
line pressure at upstream and downstream ends; Q, gas flow 
rate; 7’, base temp; U, and U, gas velocity at upstream and 


S = average rate of change of velocity 
with time; D = dia of pipe; and f friction factor. 

This equation, it is alleged, can be efficiently programmed 
for any electronic analogue or digital computer, and com- 
parable results can be obtained by manual computation. 

M. F. 


downstream ends; 


560. Mass flow measurement. H. P. Bean. Pipe Line 
News, Dec 1959, 31 (12), 26.—It has been estimated that ca 
12 trillion cu ft of natural gas are used in the U.S.A., and its 
flow is measured volumetrically. But vol measurement is 
inaccurate. Weight measurement is more accurate, and it 
eliminates the need to define “‘ standard ” conditions necessary 
for vol measurement. This paper describes three different 
methods of weight measurement, i.e. orifice type mass flow- 
meter, vortex-velocity type meter, and velocity-change mass 
flowmeter. The merits of each method are discussed and 
their features compared. The following equation is given to 
convert the weight of gas to vol: 
1 
Q=w Gy 

where: Q = vol in cu ft at base conditions; w = measured 
weight of gas in lb; G = sp gr of dry gas (air = 1-0); y* = sp 
wt of dry air at base pressure and temp. The author believes 
that the development and improvement of weight flowmeters 
are certain to continue in future. M. F. M. 


561. Use of computers in scheduling for products pipelines. 
C. A. Stapleton. Petrol. Engr, Dee 1959, 31 (13), D35.— 
With complicated pipeline systems, costly mistakes may occur 
in dispatching products: computers are being used to assist 
the dispatcher. The method of operation of a modern pipe- 
line system is outlined, and the remainder of the paper deals 
with the use of a magnetic drum data processing machine (and 
associated equipment) in such a system. Information is fed 
to the computer by means of six series of punched cards, and 
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the required information is produced, also in punched- card 
form, under 16 headings. The equipment is expensive, but 
its high speed may justify the cost. G. D. F. 


562. Repairing deep pits in cold expanded pipe by welding. 
T. A. Ferguson. Pipe Line Ind., Dec 1959, 11 (6), 22-6.— 
Pipe corroded to an extent greater than that specified by the 
manufacturers as repairable was repaired by welding with low 
hydrogen electrodes. The welds were ground smooth to con- 
form to the original contour without notches. All repairs 
performed satisfactorily under hydrostatic test. G. B. 


563. Electric reciprocating compressor powered station. K.W. 
Robertson. Oil Gas J., 4.1.60, 58 (1), 73.—The initial 
installation includes 2 x 700-hp electric motor-driven com- 
pressors, auxiliaries, and a triethylene glycol natural gas de- 
hydration plant to serve the Freeburg gas storage field of the 
Illinois Power Co. Eventually, station hp will be increased 
to 2800. Electric drive was chosen because of ample elec- 


tricity from company’s own generators, lower maintenance 
costs, and simple automatic, starting, stopping, and load 
control of compressors. G. A.C. 


564. The Soviet pipeline network. Anon. Petrol. Times, 
29.1.60, 64, 86.—Two separate systems take shape, one is g 
trans-continental pipeline from Baku oilfields in the Caucasus 
to the Lithuanian port of Klaipeda (Memel), to supply oil to 
the Scandinavian market; and the other is the 2500-mile 
pipeline from the Volga—Urals fields to Poland, E. Germany, 
Czechoslovakia, and Hungary. Thus nearly all Russia’s 
Central European satellites, most of whom lack oil resources, 
will be supplied with crude for processing. 

A supertanker terminal is being constructed at Klaipeda, 
thus an additional outlet for Soviet oil will be provided to 
overseas destinations, including Latin America. 

Work has begun on the pipeline in E Germany and Poland, 
and Schwedt will be the site of a vast petroleum chemical 
project in combination with a large refinery. G. A. C. 


REFINERY OPERATIONS 


REFINERIES AND AUXILIARY 
REFINERY PLANT 


565. New equipment upgrades refinery waste treatment by 
activated sludge process. A. A. Kalinske. Oil Gas J., 


21.12.59, 57 (54), 75.—The completely mixed system disperses ° 


raw waste quickly and completely throughout the entire mass 
of active sludge that is maintained in the process; thus the 
oxidn rate is kept at a peak value. 

The most important unit in the equipment is the mechanical 
air disperser, which breaks up the incoming air into fine 
bubbles and disperses it, and also quickly mixes the incoming 
waste into the entire mass of organisms. Thus all is fed at 
an optimum rate and localized high conen of untreated waste 
are avoided. The system allows for a design basis of 200— 
300 Ib of biological oxygen demand/1000 cu ft of aeration 
vol/day or ca 55 lb of phenol, which is four or five times 
loading in conventional activated sludge treatment plants. 
But strength of waste, results desired, land available, and 
correct evaluation of installation and operating costs deter- 
mine whether normal type activated sludge treatment or 
lagoon type should be installed. Diagrams show aero- 
accelerator treatment unit, mechanical air digperser, and 
vortair”’ aerator. G. A. C. 


566. Gas turbine at petrochemical plant. Anon. Gas Oil 
Pwr, 1959, 54, 210-14.—Describes the operation of a gas 
turbine installed in a petrochemical plant. It burns waste 
refinery gases (mainly C,-C, hydrocarbons and H,) to drive a 
propylene refrigerant compressor. In conjunction with an 
exhaust boiler its thermal efficiency is >60%. H. C. E. 


567. Standardization cuts pump costs. R.G. Jobe. Oil Gas 
J., 21.12.59, 57 (52), 72.—At Shell Chemical Co’s Houston 
plant a new vertical centrifugal pump with an integral electric 
driver meets the performance requirements for 80% of the 
centrifugal pumps. Installation costs are ca 25%, of those for 
horizontal centrifugal pumps, and maintenance costs are 15— 
25°, less. The seven major parts are case, cover, impeller, 
shaft, mechanical seal, sleeve, and orifice, and all similar parts 
are dimensionally interchangeable between pumps. 
Diagrams show pump, effect of orifice, and combined effect 
of orifice and impeller dia, and a table gives plant service 
tests for standardized parts. G. A. C. 


568. How to select your drive system. Pt II. W. B. Wilson 
and I. H. Landes. Oil Gas J., 14.12.59, 57 (51), 76.—The 
differential cost of the entire system, including drivers, must 
be evaluated to determine max profits for the plant. Probable 


future changes in fuel and electric-power costs and require- 
ments of processes in adjacent areas should be taken into 
account. Three alternatives, all-electric, steam turbine and 
motor, and gas turbine and steam turbine drives, are con- 
sidered and tabulated, and a summary of investments and 
payouts for different driver systems is given. 

Operating, labour, and maintenance expenses have not been 
included because of wide variation in allocation of these costs. 

G. A.C. 


569. Preventive maintenance—headache or cure? R. H. 
Illingworth. Proc. 38th ann. Conv., nat. Gas. Ass. Amer. 
1959, 52-6.—A discussion on preventive maintenance and the 
development of a preventive maintenance programme with 
simplified field records. Preventive maintenance should begin 
with the design of facilities and be based upon maintaining 
operating equipment at a high state of efficiency. Manage- 
ment and maintenance people must be sold on preventive 
maintenance. For control purposes, simplified records must 
be developed that can be kept by plant and field personnel for 
use in furthering development of the preventive maintenance 
picture. (Author’s abstract.) 


570. Canadian petroleum refining. Anon. Inst. Petrol. Rev., 
1960, 14, 3—Canada’s petroleum refining industry is now the 
third largest in the free world, coming after those of the 
U.S.A. and the U.K. Since 1945 crude oil processing capacity 
and cracking capacity have both been increased three and a 
half times. Total cat cracking capacity at end of 1958 was 
44% and reforming capacity 16-4°% of crude capacity. Re- 
finery capacity, companies’ ownership of crude oil capacities 
by provinces, and refinery production are tabulated. This 
information is drawn from the Canadian Government booklet, 
“Petroleum Refineries in Canada, January 1959,’ which 
further presents a full list of Canadian refineries, with details 
of type of plant and source of crude supply, storage capacities, 
crude dist and cracking capacities, of individual units, chief 
products produced, and remarks on refinery history and ex- 
pansion plans; a list of natural gas processing plants, with 
aggregate production figures; refining capacities for each 
province, 1938-58; refinery production by products, 1953-58; 
and a map of oil and gas pipelines and refining centres. 
A. D. 8. 


DISTILLATION 


571. Distillation calculations on the IBM 650. R.N. Maddox 
and J.H.Erbar. Proc. 38th ann. Conv., nat. Gas. Ass. Amer., 
1959, 5-9.—A programme for plate-to-plate dist calculations 
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is presented. This programme is designed for use on an IBM 
650 computer. The technique used can be adapted for use 
on any “medium-sized” computer. The programme is well 
suited to the use of NGAA “‘ K ” values. Unique features of 
this programme include: feed flash options to permit calcula- 
tion of towers operating in sequence; provisions for calculating 
non-refluxed towers; a terminal stream adjustment technique 
with a high degree of reliability. The results of several 
illustrative problems are presented. These sample problems 
demonstrate the use of NGAA “‘ K ” values in calculations of 
this type. They also emphasize the wide range of dist 
problems amenable to solution by this programme. 
(Authors’ abstract.) 


ABSORPTION AND ADSORPTION 


572. New gas heater for small-volume gasoline recovery. 
R. J. Hull. Oil Gas J., 4.1.60, 58 (1), 76.—The unit de- 
hydrates gas and extracts pentanes and heavier to make a 
single product of ca 20 lb Rvp and is economical in the range 
of 500 Mcfd at 1-0—2-0 gal gasoline/Mcf up to 5000 Mefd at 
0-5 gal gasoline/Mcf. 

Major items of equipment are outside and inside heat ex- 
changers, refrigeration chiller, gas rectifier column, stabilizer, 
and refrigeration unit. A table shows gas-treater data. 

G. A. C. 


CRACKING 


573. Determination of platinum, sulphur, and chlorine in 
platinum reforming catalysts. A. L. Conrad and J. K. Evans. 
Analyt. Chem., 1960, 82, 46—9.—An induction furnace method 
for the determination of >1%, of Pt and a modification of the 
furnace method for Cl and § to eliminate interference by Pt 
are described. The cat is mixed with Alundum, iron chips, 
and a large excess of AICl,. The Pt is completely volatilized 
as chloride in an induction furnace, absorbed in dil HCl, and 
determined colorimetrically with p-nitrosodimethylaniline. 
Before adding the colour reagent, Fe is extracted with CHCl, 
and the soln is adjusted to pH 2-2 precisely. Precise control 
of the pH and of the heating and cooling periods is essential. 
The absorbence is measured at 525 my in a spectrophotometer. 
In the determination of § and Cl, interfering Pt is absorbed in 
boiling formic acid soln. The SO, passes on into a titration 
vessel. The chloride is determined by back titration of an 
excess of AgNO, included in the formic acid trap. G. B. 


574. Catalysts used in the gas industry. (In French.) S. 
Vignes. Rev. Inst. frang. Pétrole, 1959, 14, 223-63.—Lab 
study was made of various cat cracking and reforming pro- 
cesses used with petroleum stocks in gas industry. Apparatus 
used is described and illustrated. Cat efficiency and selec- 
tivity under various process conditions is assessed from com- 
position of resulting gas. Description given of methods used 
in chem, physical, and mechanical examination of cat. 
Results are tabulated, graphed, and significance discussed. 
Relations between cat properties and types of process are 
considered. Descriptions of apparatus and methods used for 
determining apparent d, true d, sp surface, and resistance to 
crushing of cat are appended. 16 refs. W. A. M. 


575. Cyclic reforming of propane at Montlucon. (In French.) 
C. Aufauvre and J. Aulagnier. Rev. Inst. frang. Pétrole, 1959, 
14, 264-70.—During 1957 one line of ONIA-GEGI plant at 
Montlugon was modified to handle C,H, instead of heavy fuel 
oil. Plant modifications, process conditions, heat balance, 
and quality of product are described. W. A. M. 


576. Study and application of a simplified generator for cyclic 
teforming of gaseous hydrocarbons. (In French.) A. Lali- 
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gand and A. Salvadori. Rev. Inst. frang. Pétrole, 1959, 14, 
271-93.—Simplified cyclic reforming process for gaseous 
hydrocarbons (known as P9) was invented by Bolzinger and 
patented by Gaz de France. Essential differences from 
classical processes are absence of a purging stage and use of a 
pressure controller linking flow rates of air and hydrocarbon 
vapour. Process is described and illustrated; it has been 
studied on lab and semi-commercial scales with C,H, feed. 
Results of these studies are presented and discussed, and it is 
concluded that the process, although giving high quality gas, 
is of doubtful economic value in its present form. 
W. A. M. 


577. Autothermal cracking of propane in practice. J. Michel. 
Rev. Inst. frang. Pétrole, 1959, 14, 848-55.—Several French 
GEIM and P2 gas generating plants have been modified to 
crack C,;H,. Description is given of modified P2 plant; 
modifications include re-heating, injection of H,O vapour, 
and use of a Nicat. Cracking takes place at a comparatively 
low temp with little formation of C, and cat regeneration is 
seldom necessary. Operational results for several P2 and 
GEIM plants are tabulated; CO 16-19%, H, 23-36%. 
W. A. M. 


578. Experiments at Saint-Brieuc with a Stark generator for 
continuous reforming of propane with or without a catalyst. 
(In French.) J. Reboul and J. Cozdenmat. Rev. Inst. 
frang. Pétrole, 1959, 14, 856—-78.—Stark generator consists 
essentially of a furnace of annular internal construction, into 
the centre of which a C,H,-air-H,O vapour mixture is in- 
jected, the cat being in the outer annulus. The mixture is, 
therefore, brought to final reaction temp progressively and 
comparatively slowly, and a significant amount of reaction 
takes place before the cat is reached. Detailed description of 
pilot plant at Saint-Brieuc is given. This plant was used to 
study reforming of C,H, using Ni cat. Max capacity of 
generator was 500 m3/hr, and gas (16% CO, 55% H,) with cal 
val of 2330 cal/m* was produced; this required enriching with 
C,H, to give cal val of 4200. No C,,H,, tar, and C were 
produced. Experiments carried out after removal of cat 
showed that gas of cal val 4350 could be produced directly. 
Disadvantages, however, were presence of impurities which 
would have to be scrubbed out, a much lower capacity 
(220-230 m*/hr), and lower yield. Control of temp in furnace 
was also more difficult in absence of cat. Results of experi- 
ments with and without cat are tabulated and effects of 
variables evaluated. W. A. M. 


579. Quimper plant for catalytic cracking of heavy fuel. (In 
French.) L. Cornebize. Rev. Inst. frang. Pétrole, 1959, 14, 
879-97.—New gasification plant at Quimper, capacity 
7 X 104 m3/day, operates on the heavy fuel cat cracking pro- 
cess developed at Cahors, but purification processes are more 
complex. Detailed description of the plant is given, illus- 
trated by plans and photographs. It comprises two ONIA- 
GEGI units, of the type in which the fuel oil is injected through 
an atomizer, two electrostatic filters for removal of C and tar, 
a tar decanter, a treatment unit for removal of H,O and C, Hg, 
four purification towers containing beds of wood wool and 
Lux mixture (Fe,0,/CaO), and a scrubber for removal of 
C,H,. In the treatment unit most of the H,O is removed by 
cooling the gas to its dew point and, after slightly re-heating, 
the gas is scrubbed with anthracene oil to reduce C,H, 
content from 7 to 0:5 g/m*. Gas is re-cooled to its new dew 
point, slightly re-heated and again scrubbed, the C,H, 
content being reduced to 0-15 g/m’. The C,H, and C,,H, 
wash oils are recovered in separate plants, and crude benzole 
is fractionated. Ancillary services are described. 
W. A. M. 
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HYDROGENATION 


580. Hydrogenation of acetylene over palladium catalyst. (In 
French.) A. Grignon-Dumoulin and C. Thonon. Rev. Inst. 
frang. Pétrole, 1959, 14, 214-22.—Selective hydrogenation of 
C,H, to C,H, is important industrially. Kinetics of this 
reaction over 0:01% Pd on silica gel were studied. Below 
160° C reaction kinetics obey Arrhenius’s law, reaction orders 
being 0 for C,H, and 1 for H,. Above 160° C mechanism is 
more difficult to explain; suggestions are made but do not 
accord exactly with experimental data. Relative reactivities 
of C,H, and C,H, were derived from composition of product 
gas, determined by mass and ir spectrometry, and optimum 
conditions for selective hydrogenation of C,H, established. 
W. A. M. 


ISOMERIZATION 


581. Cis-trans isomerization of naphthenic hydrocarbons. 
I. Cis-trans-isomerization of decalin. (In German.) C. 
Boelhouwer e¢ al. BrennstChemie, 1958, 39, 173-5.—Both 
cis- and trans-decalin are converted into equilibrium mixtures 
of isomers with hydrogenation cat in presence of high- 
pressure H, at temp 250°-300° C. Equilibrium composition 
is not very dependent on temp and is in good agreement with 
cale thermodynamic data. Raney-Ni is the most active iso- 
merization cat. With 15% cat cis-decalin could be converted 
completely in 4 hr into the equilibrium condition (90% trans, 
10% cis-decalin), whereas conversion of trans-decalin into the 
equilibrium mixture under the same reaction conditions was 
completed in one hr. Results show the possibility of iso- 
merization reactions as important side-reactions during and 
after hydrogenation of aromatic hydrocarbons of the naph- 
thalene type. 18 refs. R. T. 


SPECIAL PROCESSES 


582. Acetylene picture is clearing. M. J.P. Bogart. Oil Gas 
J., 4.1.60, 58 (1), 88.—Nearly a dozen methods, ranging from 
the original commercial are process to pilot plant and com- 
mercial development on regenerative cracking and partial 
combustion of hydrocarbons, are available to-day for con- 
version of hydrocarbons to acetylene. 

The partial combustion process consists in separately pre- 
heating methane or natural gas and a limited quantity of 
oxygen to over 1000° F and then blending in the mixing 
chamber. The mixture is next passed through a distributor 
and ignited in a reaction chamber, the resulting mixtures 
being immediately quenched, and carbon black removed and 
purified. 

Farbwerke Hoechst has erected a plant in Germany to 
crack light naphtha to produce 30 million lb of acetylene and 
40 million lb of ethylene annually by a high temp pyrolysis 
process. 

The are process, whereby methane is passed through an 
intense electric arc to produce acetylene and carbon black, is 
being further developed; patents describe a process to crack 
liq hydrocarbons by a submerged electric arc, feed acting as 
quenching medium. 

Decomposition and detonation studies have led nearly all 
proposed acetylene purification processes to be based on 
absorption in a selective solvent. 

Acetylene is used in manufacture of neoprene, vinyl 
chloride, acrylonitrile, trichlorethylene, and vinyl acetate. 
Ethylene may become a serious economic competitor with 
acetylene for manufacture of vinyl chloride. G. A. C. 


583. UOP’s new desulphurizing process. Anon. Petroleum, 
Lond., 1960, 23, 20.—A brief article describes (with schematic 


ABSTRACTS 


flowsheets) a new desulphurizing process, trade-named 
‘“* Merox,”’ which can be used for removing mercaptans from 
lower boiling fractions, or for merely sweetening stocks. The 
advantages of the process are dealt with. The process func. 
tions by cat oxidn of mercaptans to disulphides in a caustic 
soln at ambient temp. G. D. F. 


584. Recovering refinery waste heat by catalytic oxidation, 
D. 8. Fraser. Petroleum, Lond., 1960, 28, 15.—The recovery 
of waste heat from cat cracker regenerator gas (or other com- 
bustible gases) without causing air pollution difficulties has 
been a major refinery problem. The gas stream leaving a cat 
cracker regenerator is a superheated but very low-grade fuel, 
containing the products of combustion of the cat coke. With- 
out addition of further fuel, this stream can only be oxidized 
catalytically. A cat oxidizing unit has been used in the 
U.S.A. for this purpose, and is described in general terms. A 
Pt/Al cat is used, which converts all the gaseous wastes into 
very hot CO,. The unit has very long life, at high efficiency, 
Some economics of the process are mentioned. G. D. F. 


585. Hydration of olefins in aqueous sulphuric acid. Study of 
physicochemical processes. (In French.) D. Lumbroso, M. 
Hellin, and F. Coussemant. Rev. Inst. frang. Pétrole, 1959, 14, 
732—44.—Study of processes involved in production of al- 
cohols by reaction of olefins with H,SO, followed by hydro- 
lysis. Kinetics and thermodynamics of the complex series of 
reactions involved were investigated, and importance of acid 
strength and adequate agitation is shown. Suitable condi- 
tions for hydration of C,H,, C;H,, butene-1, butene-2, and 
isobutene are deduced and correspond closely to current 
practice. Recovery of the undiluted alcohol absorbed in the 
olefin is made difficult by the presence of the acid. Dilution 
with H,O shifts the equilibrium in favour of the alcohol but 
reduces the speed of reaction; in practice, however, this speed 
is still adequate. 13 refs. W. A. M. 


586. Giammarco-Vetrocoke processes for acid gas removal. 
F. C. Riesenfeld and J. F. Mullowney. Proc. 38th ann. Conv., 
nat. Gas. Ass. Amer. 1959, 87-97.—-The Giammarco—Vetrocoke 
processes, which have been developed recently by G. Giam- 
marco of SPA Vetrocoke, Italy, are novel and significant 
developments in gas purification technology. There are two 
distinct processes, one for the removal of CO, from gases 
essentially free of H,S and another for selective H,S removal. 
These processes are based on the adsorption of the acid gases 
in an alkaline soln containing inorganic or organic additives. 
Typical inorganic additives used in the CO, absorption process 
are arsenic oxide, selenious and tellurous acid. The effects of 
the additives are primarily an increase in the rate of absorp- 
tion and desorption of CO,, resulting in significant savings !n 
plant cost and utility consumption. Sodium and potassium 
carbonate soln containing tri- and pentavalent arsenic are 
used in the H,S removal process. This process can be made 
entirely selective for H,S in the presence of CO, under condi- 
tions of temp and pressure not feasible with processes known 
at present. The processes have been applied in Europe in 
several commercial installations for the purification of coke 
oven and synthesis gases. Possible applications of the pro- 
cesses will be discussed. Special features, such as purity of 
gas obtainable, indications of temp and pressure conditions, 
and resistance of the soln to contaminants in the gas will be 
discussed. Finally, a comparison of the economics between 
the Giammarco-Vetrocoke processes and conventional pro- 
cesses has been made for two different gases—natural gas and 
synthesis gas. (Authors’ abstract.) 


587. Reviéw of the Fauser-Montecatini processes for converting 
petroleum products into raw materials for chemical synthesis. 
(In French.) A. Righi. Riv. Combust. 1959, 18, 523-36.— 
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The various Fauser—Montecatini processes for converting 
petroleum products into raw materials for chemical synthesis 
include the production of ethylene, acetylene, and synthesis 
gas obtained in processing the original gaseous or liq hydro- 
carbons. In the production of acetylene the partial com- 
bustion pressure is appreciably above 1 atm, with two-stage 
quenching; first in a hydrocarbon, then in water. Ethylene 
and synthesis gas are obtained together with the acetylene. 
For producing synthesis gas only partially pressurized com- 
bustion is employed, cat or non-cat according to whether the 
raw material used is a gaseous hydrocarbon, a liq hydrocarbon, 
or one and the other indifferently. A description of the 
technological flow chart and the main operating data are given 
for all these processes, based on many industrial production 
plants. (Author’s abstract.) 


588. Shell’s first gasification plant. A. P. van Amstel. Oud 
Gas J., 28.12.59, 57 (53), 174.—The process is based on partial 
oxidn of any hydrocarbon from methane to residual oil in 
presence of steam, by oxygen, air/oxygen, or air—a con- 
tinuous non-cat flame-type reaction taking place in a specially 
designed reactor. 

The process is a commercial success, and a table shows 
operating data for 2200 lb gasified of a typical fuel oil (3500 sec 
Red I at 100° F). G. A. C. 


METERING AND CONTROL 


589. Fluid-catalyst, particle-size distribution speeded by new 
instrument. K.W. Brooks. Oil Gas J., 21.12.59, 57 (52), 70. 
—Standard Oil Co of Indiana use a micromerograph at their 
Sugar Creek, Missouri, refinery to determine size distribution 
of fluid cat cracking cat on a routine basis. The instrument 
is based on the application of Stokes’ Law of Fall for the 
terminal velocity, and gives a rapid convenient method of 
determining the particle size, which is critical in cracking 
operations. 


CHEMISTRY AND PHYSICS 


593. Mechanism of anti-knock. A. B. Callear and R. G. W. 
Norrish. Nature, Lond., 1959, 184, 1794.—Results are given 
of the behaviour of some epds during explosions of amyl 
nitrite, n-heptane, and oxygen. Typical compositions are 
3mm, 2 mm, 40 mm partial pressure respectively, with up to 
0-2 mm of additive. 

Tellurium dimethyl, TEL, and iodine have anti-knock effect, 
and the induction period of the explosion mixture was in- 
creased without formation of smoke. Ferrocene and iron 
carbonyl, also anti-knock additives, had no effect on the 
induction period, and smoke (probably colloidal Fe,0,) was 
formed. It is concluded that anti-knock effect is here ob- 
tained not by modification of pre-flame reactions but by 
affecting the burning or burnt gases. Since emission spectra 
showed intense lines due to metallic oxide, it is suggested that 
the anti-knock effect is achieved by affecting the temp of the 
burning gases through radiative cooling, or by removal of 
high potential chemical energy from the system. 

Methyl cyclopentadienyl manganese tricarbonyl shows 
features of both systems (i.e. increased induction period as 
well as smoke formation and intense oxide emission spectra). 
It can also, under special conditions, give pro-knock effect by 
reducing the induction period. H. C. E. 


594. Development of vapour-—liquid ratios for hydrocarbons. 
W. C. Edmister. Proc. 38th ann. Conv., nat. Gas. Ass. Amer. 
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The information recorded on a chart is used to obtain a 
particle size-distribution curve showing weight percentages of 
particles smaller than any given micron size. A table shows 
how simple arithmetic converts data to usable form and gives 
results on one sample. A photograph of equipment is given. 

G. A. C. 


590. Analogue computers in the petroleum industry. (In 
French.) R. Vichnievsky. Bull. Ass. frang. Tech. Pétrole, 
1959, 1185-1200.—Lecture; typical applications (e.g. chem 
reactor operation) are explained. Numerous schematic 
diagrams. 


591. Radioactive tracers pinpoint entrainment of vacuum-still 
bottoms. I. G. B. Hoekstra et al. Oil Gas J., 4.1.60, 58 (1), 
70.—Tracer used by Sinclair Research Laboratories, Harvey, 
Illinois, was radioactive cobalt-60 naphthenate, which has 
negligible volatility. 

Lab tests showed it to be satisfactory, the effectiveness of 
the tracer study being proved by colour comparison of over- 
head gas oil. 

The tracer was continuously injected into the feed or into 
the liq to the tray above flash zone for a long enough time to 
ensure a steady-state conen in both bottoms and overhead. 
Samples were drawn simultaneously from product accumu- 
lators and counting achieved by scintillation technique using 
a sodium iodide thallium activated crystal as detector. 

Tables give test results and diagrams show stills concerned. 

G. A. C. 


592. How chromatography can improve gasoline-plant profits. 
T. Mitchell. Oil Gas J., 11.1.60, 58 (2), 73.—Applications 
include analysis of finished products to determine if too pure, 
control of fractionators to provide more stable operation and 
better quality control of overhead and bottoms with less 
reflux, rapid analysis of absorber inlet and outlet gas to set 
optimum lean oil rate, hence higher recoveries and analysis of 
flue gas to maintain economical air-fuel ratios. G. A.C. 


1959, 19-32.—_Improved vapour-liq K charts for hydrocarbons 
can be developed by applying semi-theoretical or empirical 
techniques to experimental data. Some of these techniques 
are discussed in this paper. They are: (1) a generalized 
correlation of ideal K values; (2) convergence phenomena; © 
(3) evaluation and correlation of the vapour fugacity coeff; 
(4) generalized activity correlations for the vapour; (5) liq 
activity coeff from solubility parameter or from mol structure. 
A few suggestions are made for the development of an im- 
proved set of vapour-liq K charts. Companion partial vol 
and partial enthalpy correlations that are consistent with the 
K values would be desirable. (Author’s abstract.) 


595. Application of supersonic velocities for estimating 
branching degree of saturated hydrocarbons. (In German.) 
C. Boelhouwer, J. van Elk, and H. I. Waterman. Erdoél u. 
Kohle, 1958, 11, 778-81.—Applicability of the sp velocity of 


sound Uspec = “ for ring analysis and estimating branching 


degree of saturated hydrocarbon mixtures is discussed 
(u = supersonic velocity, d = density). Accuracy of ex- 
pression of the sp velocity of sound for presence of branchings 
is < that of the sp parachor, but > sp light refraction 
accuracy. The combination of sp velocity of sound and sp 
refraction makes possible an approx estimation of the branch- 
ing degree of saturated hydrocarbon mixtures of different 
types. The combination of sp velocity of sound and sp 
parachor can serve the same purpose, still the results are less 
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accurate on account of the low degree of accuracy of the 
experimental determinations. R. Ff. 


596. An attempt at calculating the Taft’s constants o*. R. 
Zahradnik. Nature, Lond., 1959, 184, 1865.—In a study of 
the influence of structure on the reactivity and properties of 
non-aromative cpd in homologous series, the possibility of 
calculating Taft’s polar substituent constants o* has been in- 
vestigated. It is shown that a linear dependence exists be- 
tween the electron density on the carbon atom to which the 
functional group is linked and the value of o*. From calc 
electron density figures, values of o* were obtained which 
agreed with published data. A. D.S. 


597. Kinetics of the heterogeneous catalytic oxidation of 
ethylene to ethylene oxide. (In French.) F. Fognani and R. 
Montarnal. Rev. Inst. frang. Pétrole, 1959, 14, 191—213.— 
Using a dynamic apparatus (diagram given) the initial 
kinetics of the oxidn of C,H, with O, in N, were studied. Cat 
was Ag,O with traces of Ba(OH), deposited on small corundum 
spheres, and activated by heating to 400° C for 3 hr. Under 
low product yield conditions the effects of contact time, temp, 
and partial pressures of the reactants were determined for 
each of the three reactions involved. Activation energies and 
velocity const of the reactions were derived and mechanisms 
are suggested. The effects of products were not studied, but 
from the incomplete data available a reactor design was 
worked out for optimum production of C,H,O. Seven 
refs. W. A. M. 


598. Luminous spots on electrodes in insulating oil gaps. 
T. W. Dakin and D. Berg. Nature, Lond., 1959, 184, 120. 
When filtered degassed transformer oil was subjected to 
electrical de stress of >50 kV/cm, luminous spots appeared 
randomly on the negative electrode. Their occurrence was 
not affected by applied pressures between 10 mm Hg and 
2 atm. 

The spots are attributed to fluorescence of the oil mol 
excited from field-emitted electrons from points of high 
localized electric stress (which may be up to ten times greater 
than the applied stress). Microscopic examination indicates 
that bubbles are not responsible. 

The existence of such localized stresses may explain the 
statistical effect of electrode area on breakdown, etc. Also it 
may explain the development of gas in stressed oils, for 
electrons exciting fluorescence (ca 3 eV) may also acquire 
enough energy to decompose hydrocarbon mol (4 eV). 

H. C. E. 


599. On the determination of the molecular weight of poly- 
propylene. (In Italian.) G. Moraglio. Chim. e l’Industr. 
1959, 41, 879.—The formule so far determined to calculate 
the mol wt from data of intrinsic vise, both atactic and iso- 
tactic polypropylene, are critically examined. Moreover, by 
vise measurements, the relationship between mol wt and 
intrinsic vise is determined for fractions of atactic polypropy- 
lene in tetralin at 135° C, i.e. following operating conditions 
which are widely used in the lab. The comparison between 
the results for the two types of polymers allows the conclusion 
that the formulz used in viscometric determinations at high 
temp for the atactic polypropylene may be extended, in the 
normal training of measurements, to the isotactic polypropy- 
lene, and consequently to any type of linear polypropylene 
with an intermediate degree of steric order. 
(Author’s abstract.) 


600. The way of metal alkyls from laboratory to petrochemical 
technique. (In German.) K. Ziegler. Erdél u. Kohle, 1958, 
11, 766—72.—Organometallic epds with metals combined 
directly with C are either stable to air and H,O, e.g. Hg-, Sn-, 
and Pb-alkyls and -aryls or vigorously reactive with atm O, 


and violently with H,O with spontaneous ignition or explosion, ° 
e.g. organo-Zn, -Cd-, Al-, Mg, and alkali epds. An old ex. 
ample of production is TEL according to eqn: PbNa, 
+ 4Cl(C,H,) = Pb(C,H;), + 4NaCl. Highly sensitive cpds 
have progressed from lab to petrochemical industry as in. 
cendiary compositions. Discovery in 1900 of the Grignard 
reaction—org halogen ecpd addn to Mg—did not penetrate 
petrochemistry. Discovery—ca 30 years ago—that Li-alkyls 
could be obtained directly from Li metal, and halogen alkyls 
received little attention. An important step was addn by 
stages of alkali, e.g. Li-alkyls to butadiene with large-mol 
formation. This was important industrially, but too costly, 
Stimulus to follow up a new process—metal hydride addn to 
olefins—was given by observing the thermal cracking of Li- 
ethyl into LiCl and C,H,. Alkyl addn to Al is performed 
only by reaction of Al-trialkyl with Al and H, under pressure 
at high temp forming dialkylaluminium hydride, readily con- 
verted to trialkyl. Reactions with Al-trialkyls which are 
applied industrially are: addn to the C=C bond, charac- 
teristic for C,H,; cracking to dialkylaluminium hydride; cat 
dimerization of C,H, to «-C,H, or higher olefins; cat di- 
merization of C,H, to 2-methylpentene; assemblage of C,H, 
and C,H, to isopentene; cat action in combination of heavy 
metal cpds with organometals; polymerization of higher 
homologues of C,H,, e.g. C;H,, «-C,H, and styrene to plastics. 
Al-alkyls serve as intermediate products for boron alkyls and 


‘hydride preparation. TEL production is discussed. 53 refs. 


601. Calculation of the efficiency of a countercurrent fractiona- 
tion apparatus. (In French.) B. Choffé and Y. L. Gladel. 
Rev. Inst. frang. Pétrole, 1959, 14, 668-77.—Efficiency of 
countercurrent fractionation apparatus, e.g. dist and absorp- 
tion columns, liq—liq extractors, etc., can be cale algebraically 
for simple mixtures for which equilibrium conditions and mass 
balance can be shown on a two-dimensional diagram. For- 
mulz and equation are given for calculating the number of 
transfer units or theoretical stages. W. A. M. 


602. Reactors for first order equilibrium reactions. Applica- 
tion to isotopic exchange reactions. (In French.) R. 
Montarnal et al. Rev. Inst. frang. Pétrole, 1959, 14, 678-95.— 
Principles governing calculation of homogeneous concn and 
gradient reactors, and two-directional and parallel flow 
reactors, where the two reactants are in different phases, are 
described, and applied to cat H,O—D exchange in liq phase. 
Calculations do not apply to exchanges governed by both 
chem reaction and dispersion phenomena. Six refs. 
W. A. M. 


603. Factors governing the evolution of organic chemical 
systems in a concentrated medium. (In French.) P. Le- 
prince. Rev. Inst. frang. Pétrole, 1959, 14, 339-74, 696-731. 
—In connexion with the study of cat dehydrochlorination of 
monochlorocyclohexane and of hydrochlorination of cyclo- 
hexene, the various factors governing the evolution of chem 
systems in a conc liq medium are defined, and quant con- 
sequences of alteration of reactional vol over a period of time 
discussed. Kinetics of reactions observed are described: it 
is shown that their cat mechanisms are due to numerous com- 
bined forms. One particularly significant case of co-catalysis 
by acetic acid is noted in the dehydrochlorination of mono- 
chlorocyclohexane by SnCl,. Addition of HCl is accompanied 
by isomerization of octene-1 and, studied quant, both these 
reactions produce the phenomenon of co-catalysis with HCl. 
74 refs. (Author’s abstract.) 


604. Increase of proton resonance in natural hydrocarbon 
mixtures. (In French.) J-J. Delmau. Rev. Inst. frang. 
Pétrole, 1959, 14, 909-29.—Theory of nuclear magnetic 
resonance spectra is reviewed. Application to crude oils is 
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sometimes difficult, since vise and presence of paramagnetic 
centres due to asphaltenes reduce relaxation time, thus 
eliminating fine structure. These difficulties can be overcome 
by ultracentrifugation to remove asphaltenes and heating or 
soln in CS, to reduce vise. 11 refs. W. A. M. 


605. Effect of polycyclic aromatic hydrocarbons on the polaro- 
graphic maximum of copper. C. E. Searle. Nature, Lond., 
1959, 184, 1716.—It has previously been suggested that some 
carcinogenic hydrocarbons suppress the max in the current— 
voltage curve obtained when a soln of cupric sulphate and 
sulphuric acid in methanol is polarographed. Further work 
is reported using a wider range of hydrocarbons to examine 
this suggestion. It now appears that the suppression of the 
max is a function of the number of aromatic rings and there 
is no evidence of any correlation with carcinogenic activity. 
A. D.S. 


606. Technique for measurement of specific volume of liquids 
at high pressures and temperatures. R. M. Cornish and I. 
Simon. Rev. Sci. Instrum., 1959, 80, 565-7.—The sp vol at 
high temp and pressure, compared with that at ambient temp 
and pressure (found by other methods or from the literature), 
is found by measuring the displacement of the two ends of a 
column of lig, one end of which is maintained at the chosen 
high temp and pressure, whilst the other end is at normal 
conditions. 
The sp vol of heptane, nonane, and undecane are given at 
636 kg/cm? pressure and five temp between 100° and 300° C. 
H. C. E. 


607. Machine computation of convergence pressure. E. I. 
Organick and B. J. Hollingsworth. Proc. 38th ann. Conv., 
nat. Gas. Ass. Amer., 1959, 3-5.—Digital computers may be 
programmed to select the proper convergence pressure, P,, 
in the course of a flash calculation or other vapour-—liq equili- 
brium determination using the Hadden method. The NGAA 
K-Cttee points out the advisability of checking P;, a refine- 
ment in procedure, whenever P/P; exceeds 0-4. Block dia- 
grams and equations amenable to programming for the com- 
puter are offered to permit automatic checking of the assured 
P; when desired. (Authors’ abstract.) 


608. The solution of stripper-stabilizer problems by use of 
digital computers. C. R. McNeese. Proc. 38th ann. Conv., 
nat. Gas. Ass. Amer., 1959, 10-18.—Digital computers can be 
programmed to give fast, accurate solutions to multi-com- 
ponent fractionation problems. The success of these pro- 
grammes depends on the methods used to converge the 
iteration equations. The stripper-stabilizer equations are 
developed so that each iteration faces the variables of the 
system closer to their true values. The rigorous solution can 
usually be obtained within a few trials. The general tech- 
niques used in the stripper—stabilizer problem can be used to 
solve dist, de-ethanization, and other process problems. 
(Author’s abstract.) 


ANALYSIS AND TESTING 


609. Use of tritium to study the solubility of water in hydro- 
carbons. B. D. Caddock and P. L. Davies. Nature, Lond., 
1959, 184, 2011.—Work is described using the more sensitive 
techniques of liq scintillation counting of HTO as a tracer and 
is claimed to be the most accurate study of the water—hydro- 
carbon system to date. A sample of dry air is saturated with 
tritriated water and allowed to come to equilibrium with the 
liq hydrocarbon. Samples of the hydrocarbon were taken 
after equilibration and counted after dissolving in a liq 
phosphor. A series of values of equilibrium water solu- 
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bilities corresponding to different water vapour partial pres- 
sures were obtained, and for benzene and toluene no deviation 
from Henry’s Law was found up to saturation. Experi- 
mental details are given. A. D.S. 


610. A fractional micro-sublimation technique. W. H. Mel- 
huish. Nature, Lond., 1959, 184, 1933-4.—A simple method 
for purifying small quantities of fluorescent aromatic hydro- 
carbons is described. The sample is contained in a lagged 
copper tube of 4 mm internal dia and a temp gradient set up 
along the tube. Elution of the components is carried out by 
slowly passing nitrogen from the hot to cold end, the rate of 
elution depending on their vapour pressure. With purified 
9,10-diphenylanthracene at least six fluorescent bands were 
obtained, although some overlapping of the bands did occur. 
Many other substances have been subjected to this new sub- 
limation technique, and in nearly all cases a number of bands 
were obtained, some in sufficient quantities to allow an estima- 
tion of their amounts by spectrophotometry. A. D.S. 


611. Structural group analysis of petroleum fractions. (In 
German.) G. Brandes. Erdél u. Kohle, 1958, 11, 781-5. 
Communication 3: Possibilities of expressing the structural 
group analysis for evaluating lub oil dist and raffinates.—In 
communication 1 possibilities of deriving structural group 
analysis val corresponding to those of the n-d—M method, 
from the ir absorption spectra of mineral oil fractions, were 
described. With economy in time and a higher reproduci- 
bility in the individual estimations, a large number of lub oil 
dist, raffinates, and extracts were investigated. Results of 
this work are reported in the following with the aim of 
establishing relations between origin-processing- and use- 
characteristics, on the one hand, and chem structure (charac- 
terized by C4, Cy, and C,) on the other hand. For discussion 
of the stated content of the structural group analysis for 
judging machine oil dist and raffinates, origin-characteristics, 
refining results, and visc—temp relation of many different oils 
were observed. Results show that it is possible to grasp 
quantitatively known knowledge with the help of structural 
group analysis. The more sp the statements may be, the 
more elaborate must be the chem determinations on an oil. 
Thereby the number of parameters and the difficulty of inter- 
preting the results increase. For this reason the author en- 
deavoured to adopt first the statistical data of the structural 
analysis of the Waterman school. 9 refs. BR. T. 


612. Why and how of cable oil tests. A review. R. B. 
Blodgett. Preprint, 20 pp. ASTM Symposium on High 
Voltage Cable Insulation, New York, 18 Nov 1959.—Tests on 
hydrocarbon oils for cable systems are reviewed on basis of 
their ability to estimate: (1) effect of oil on six insulating 
properties: electrical strength, water sensitivity, thermal re- 
sistivity, bendability, loss factor, and susceptibility to corona 
in cavities; (2) sensitivity of oil to oxidn, corona, and mixing 
with other oils; (3) fire, explosion, and personnel hazards in- 
volved in use of an oil; and (4) continuity of oil production. 
To estimate effect of a homogeneous hydrocarbon oil on in- 
sulation properties, visc, and some measure of conductivity, 
preferably dissipation factor, are usually adequate. Desired 
level of vise may be either high or low, depending on cable 
system in which oil is to be used. Conductivity should be as 
low as compatible with other desired properties. For some 
cable systems, gas content of an oil should also be low. Water 
content is relatively unimportant, while electrical strength 
measurements are useful mainly to establish homogeneity of 
anoilsample. Sensitivity of an oil to oxidn or to mixing with 
other oils is best judged by conductivity measurements after a 
mild oxidn or after mixing with other oils. Sensitivity to 
corona can frequently be adequately estimated by ir or C type 
analyses without a simulated corona test. Hazards in use of 
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an oil and continuity of oil production can be estimated by 

measurements of fl pt, explosibility limits, effects on animals, 

sp. gr, n, and absorbance of uv and ir energy. 65 refs. 
(Author’s summary.) 


613. Analysis of light hydrocarbons. G. RK. Primavesi. 
Nature, Lond., 1959, 184, 2010—1.—Experiments were carried 
out to check a previous observation that separation of ethane, 
ethylene, propane, and propylene, using mixed column 
packings of tri-isobutylene on ‘Celite and ethylene glycol 
saturated with silver nitrate on Celite, was better than with 
the two packings in series. Retention vol were measured on 
the two columns, used separately, in series and mixed, and it 
was concluded that, within experimental error, no large differ- 
ences in effect are observed between separate columns in series 
and an equal number of columns with mixed column packings. 
A. D. 8. 


614. A rapid method of distillation for the routine quality 
control of refinery products. W.H.Topham. J. Inst. Petrol., 
1959, 45, 335-7.—A rapid method of dist is described where a 
single point on the dist curve gives sufficient information for 
the routine volatility control of refinery products. Dist were 
carried out on a wide range of refinery products using this 
rapid method and the standard method IP 123 in order to 
assess the correlation between them. It is shown that, with 
the exception of gasoline, correlation of the two methods at 
the 90% recovered level is sufficiently close for determination 
of IP 90% temp to be carried out, for many refinery control 
purposes, by the rapid method without the necessity of 
correlation work. Full details of the apparatus are given in 
the appendix. A. D.S. 


615. Standardization of lubricating oil engine test methods by 
the Institute of Petroleum. Report of the Engine Tests of 
Lubricants Panel of the Institute of Petroleum. N. Kendall. 
J. Inst. Petrol., 1959, 45, 299-310.—A report is given of the 
aims and work of the IP Engine Tests of Lubricants Panel. 
The development of test procedures on three engines— 
Gardner I.L2, Petter AV.1, and Petter W.1—was undertaken, 
and the results are detailed. ‘The Gardner engine was adopted 
for evaluating the general performance of diesel engine oils 
with particular reference to piston cleanliness and piston ring 
and liner wear. The Petter AV.1 was used for an assessment 
of oil/additive blends, attention being paid to freedom from 
ring sticking and general piston cleanliness. The Petter W.1 
is applied to determine the oxidn stability and resistance to 
copper-—lead bearing corrosion as an alternative to the Chev- 
rolet L-4 test. As a result of co-operative evaluation, 
standard methods of test have been laid down and agreed for 
publication. An account is given of comparative tests using 
the Caterpillar L-1 and Petter AV.1 tests with a common test 
oil, but as yet not all the results have been received for com- 
plete analysis. The panel’s co-operation in CRC programmes 
to develop a test in the CLR engine to replace the L-4 test is 
outlined. A. D.S. 


616. Ring analysis diagrams for saturated mineral oil fractions. 
II. Regularity in the ring analysis diagrams for saturated 
mineral oil fractions, which employ two different physical 
constants. (In German.) J. Cornelissen, J. A. Waterman, 
and H. I. Waterman. BrennstChemie, 1958, 39, 141-5.— 
Conformity to law if the ring-analysis-diagrams for hydro- 
genated mineral oil fractions in which some physical const are 
plotted against n or d is discussed. 17 diagrams are quoted 
for estimating Ry of saturated mineral oil fractions from two 
different physical const. Previously was published that 
certain physical const as n, d, u, o, and the Verdet const V for 
the different homologous series of hydrocarbons tend to the 
same limiting val. This is not the case with vise r, which has 
an infinite limiting val. Importance of the limiting val for 


ABSTRACTS 


constructing the above-mentioned ring-analysis-diagrams jg 
shown. Diagrams employing two physical const other than 
d and n, namely, log v-u-diagram, u-—c-diagram, and the 
V-—o-diagram were communicated. Whilst the log go. 
diagram is usable for the ring analysis, the other two are not, 
These results show that it is not permissible to establish, 
generalizing, that ring number Ry of saturated mineral oj] 
fractions can be derived from two arbitrary physical const, 
Since in the u-d-diagrams only one straight line can be drawn, 
on which approx all points lie which represent the different 
saturated mineral oil fractions, it has been possible to calculate 
the surface tension of hydrogenated mineral oil fractions from 
the supersonic velocity u in these fractions. 14 refs. 
R. T. 


617. Elementary analysis by X-ray fluorescence spectrography. 
II. (In French.) G. Baron, J. Favre, and C. Raimbault. 
Rev. Inst. frang. Pétrole, 1959, 14, 647-67.— X-ray fluorescence 
spectrographic methods have been extended to some of the 
lighter elements. Illustrated description of apparatus is 
given and analytical methods described. Qual applications 
include study of corrosion, analyses of drilling mud additives 
and of combustion chamber deposits, and geochem logging. 
Quant applications include determination of Ni and V in fuel 
oils, Ba, Ca, and Zn in additive oils, Pt in reforming cat, Pb 
and Br in gasolines, and analysis of cement. 12 refs. (Cf 
Abs 1280, 1959.) W. A.M. 


618. Chromatography of hydrocarbons on inland silica gel. 
(In Serbo-Croat.) B. Prohaska and E. Trad. Nafta (Yugo- 
slavia) 1959, 10, 221-6.—The application of some types of 
inland silica gel for chromatographic purposes is discussed. 
It has been ascertained that the Yugoslav industry (Metan, 
Kutina) is able to produce silica gel showing favourable 
separating properties. A special eleutic separating method 
has been worked out for the chromatography of hydrocarbons 
of lub oil by using inland silica gel and ordinary solvents. 
(Authors’ abstract.) 


619. Use of coated tubing as columns for gas chromatography. 
A. Zlatkis and H. R. Kaufman. Nature, Lond., 1959, 184, 
2010.—One of the major obstacles to use of coated capillary 
columns for research has been the small sample sizes required, 
particularly where it is desirable to trap fractions for further 
analysis. A study has therefore been made of the effect of 
sample load with the dia of coated tubular columns. Columns 
of 0-02 and 0-034 inch dia were used in 1000-ft lengths, and liq 
substrates of squalane, hexadecane, and isoquinoline were used 
for analysis of C,-C, paraffins and naphthenes. A 0-02-inch 
dia nylon column could support a sample load of 1 mg, whilst 
one of 0-034 inch dia was successfully used with 2-mg sample 
loads. Efficiencies of up to 250,000 plates were obtained on 
hydrocarbon samples. With a 1-mile nylon column of 0-066 
inch dia coated in 1000-ft lengths with hexadecane, sample 
loads of up to 20 mg could be used with efficiencies in excess 
of a million theoretical plates. A. D.S. 


620. Carrier gas and sensitivity in gas chromatography. 
E. M. Fredericks, M. Dimbat, and F. H. Stross. Nature, 
Lond., 1959, 184, BA54.—Ray’s equation (Abs 533, 1959) 
deals with the case where the bridge current of the detector is 
held const. In practice, the filament temp is const, and in 
such a case He is ten times as sensitive as A. The argument 
is illustrated by results on the analysis of C, hydrocarbons. 
[Reply by N. H. Ray.] It is usually not possible to increase 
the bridge current to attain higher sensitivity. H. C. E. 


621. Separation of the meta- and para-isomers of the xylenes, 
cresols, and toluidines by gas solid chromatography. M. A. 
Hughes, D. White, and A. L. Roberts. Nature, Lond., 1959, 
184, 1796-7.—The use of a montmorillonite in which the 
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naturally occurring inorganic ions have been replaced by 
dimethyldioctadecyl ammonium ions, as a stationary phase, 
results in good separation of the xylene isomers. Isomers of 
the cresols and toluidines can also be separated, and the 
relative retention vol are tabulated. A. D.S. 


CRUDE OIL 


622. Simplified analysis of Hassi Messaoud crude oil. (In 
French.) P. Picard and C. Destanque. Rev. Inst. frang. 
Pétrole, 1959, 14, 620-6.—Hassi Messaoud crude oil from 
Sahara was analysed by the IFP method previously described 
(of Abs 1826, 1955) and additionally two intermediate residues 
were analysed. Results of preliminary inspection of crude 
(d,, 0-808, S 0-15%, 44 wt% to 215° C), Hempel and TBP dist, 
and principal characteristics of dist and residues obtained are 
tabulated. USBM classification (ef Abs 51, 1936) is mixed 
base. W. A. M. 


623. Simplified analysis of Ozouri crude oil. (In French.) P. 
Picard and Y. L. Gladel. Rev. Inst. frang. Pétrole, i959, 14, 
627-32.-Analysis of Ozouri crude oil from Gabon (d,, 
0-930, S 2:2%, 10-2 wt% to 215°C), as in Abs 622, 1960. 
Hempel dist was carried only to 250°C at atm pressure; 
cracking occurred above this point, hence key fractions could 
not be obtained. W. A. M. 


624. Simplified analysis of Pointe Clairette Cl 1 cretaceous 
crude oil. (In French.) P. Picard and Y. L. Gladel. Rev. 
Inst. frang. Pétrole, 1959, 14, 633-9.—Analysis of Pointe 
Clairette Cl 1 cretaceous crude oil from Gabon (d,, 0-880, 
S 0:72%, 20-8 wt% to 215° C), as in Abs 622, 1960. USBM 
classification is mixed base. Note is appended indicating 
some minor changes in crude characteristics since this analysis 
was made in 1956. W. A. M. 


625. Study of M’Bega Eocene MB4 crude oil. (In French.) 
A. Nessler, Y. L. Gladel, and P. Picard. Rev. Inst. frang. 
Pétrole, 1959, 14, 640-6.—Analysis of M’Bega Eocene MB4 
crude oil from Gabon (d,, 0-894, S 1-12%, 16-2 wt% to 200° C), 
as in Abs 622, 1960. USBM classification is mixed base. 

W. A. M. 


GAS 


626. Industrial burners working on natural gas. Flame 
stabilization by means of pilot flames. (In French.) J. 
Melmoux. Rev. Inst. frang. Pétrole, 1959, 14, 385-408.— 
Burners working on natural gas are particularly susceptible 
to flame extinction by blow-out, a major factor being the slow 
speed of combustion of the main constituent,CH,. Principles 
governing flame stability are expounded. An experimental 
set-up, consisting of a main jet surrounded by pilot jets, is 
described and illustrated, and was used to evaluate effects of 
variables. From this work industrial burners of enhanced 
stability were designed. Due to the large number of variables 
involved, it was not possible to derive a completely mathe- 
matical solution to the problem. W. A. M. 


627. Possibilities of disposal of natural gas within country. 
(In French.) A. de Saint-Vincent. Rev. Inst. frang. Pétrole, 
1959, 14, 768-74.—General survey of economic aspects of 
marketing natural gas, with special reference to Lacq gas in 
France. Importance of market study, nationally and re- 
gionally, tariff structure, and measures to ensure flexibility of 
supply to meet varying demand, is indicated. W. A.M. 


628. Natural gas in the framework of OEEC and the problem 
of linking with Sahara natural gas. (In French.) J. Montel. 
Rev. Inst. frang. Pétrole, 1959, 14, 775-91.—Advantages of use 
in certain circumstances of natural gas as fuel are outlined. 
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Surveys are made of European natural gas production and 
consumption and present energy requirements, and an energy 
balance is drawn up. Future energy needs in Europe up to 
1975 are examined. Discovery of huge reserves of oil and gas 
in Sahara poses the problem of disposal of these, the gas pre- 
senting particular difficulties. By 1970-75 Sahara gas pro- 
duction will reach 8 x 10!° m® pa and can be maintained at 
this level for 50 years. Transport of this gas to industrial 
areas of Europe, mainly the region stretching from the Ruhr 
to Great Britain, involves the technical problem of crossing 
the Mediterranean. This could be overcome by laying sub- 
marine pipelines, by transporting the gas in liq form in 
tankers, or by converting it to elec power in Algeria and 
transmitting this power by submarine cables. The economics 
of these processes are being studied. Distribution of gas by 
pipelines within Europe could be made economical, but would 
raise several commercial and political issues. The problem of 
disposal of Sahara natural gas, however, could provide an 
opportunity for European co-operation on a large scale. 
W. A. M. 


629. Continuous separation of gases by a new process of 
counterflow distribution. (In German.) H. Pichler and H. 
Schulz. BrennstChemie, 1958, 39, 148-53.—The principle of 
continuous gas counterflow separation—continuous gas 
chromatography—is developed, and its particular suitability 
for separating very similar, undecomposed volatile materials 
is shown with graphical illustrations by virtue of separations 
n-butane/tr-butene (bp —0-5° and +0-9° C) and tr-butene/c- 
butene (bp +0-9° and 3-7° C). The column material consists 
of di-n-butylphthalate on sterchamol. Analyses of the gas 
phases at the head and foot of the continuous column were 
earried out chromatographically with column material 
dimethyl formamide as stationary liq phase. Diagrams 
illustrating the separations show that the basic requirement 
for chromatography—uniform percolation of a fluid—is ful- 
filled, for the theory derived from discontinuous chromato- 
graphy agrees with the operation in continuous separation. 
8 refs. R. 


630. Opinions and observations on combustion behaviour of 
gases. (In German.) F. Schuster. BrennstChemie, 1958, 
39, 130—4.—Relationships can be presented between test- 
burner characteristic val and tech combustion magnitudes— 
cal val, gas density, and ignition velocity—based on data 
from various sources, if—as measurements with the Ott-burner 
show—the burner characteristic val be presented in depend- 
Cal val 
Gas density. Combustion velocity. 
All relevant val are of equal influence on the Ott-number 
which arises through the mutual action of three magnitudes 
according to a definite law. Fluctuations over density are of 
somewhat similar magnitudes. Importance of the Wobbe- 
number in tech combustion characterization of gases is con- 
firmed. An approx functional dependence between the pro- 
duct Ott-number x +/y,,,, and Wobbe-number is shown as 
theoretically based on relationship between Ott-number and 


quotient — Measurements by various investi- 


Vmax. 
gators are not comparable directly, the Ott-burner, not being 
a precision instrument, gives conventional val depending on 
experimental conditions. Suggestions are made for deepening 
the investigations, including the introduction of O,-enriched 
air. 17 refs. R. T. 


ence on the quotient 


ENGINE FUELS 


631. Engine performance improvement. Latest developments 

in water and water alcohol injection. K. Weiss and J. W. 

Rudd. Auto. Engr, 1959, 49, 424-31.—The historical de- 
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velopments in water injection are reviewed and recent ad- 
vances outlined. The theory of the combustion process is 
briefly dealt with and the advantages of using an internal 
coolant to prevent deterioration are enumerated. Tests were 
carried out in a Ricardo E6/S and an Austin A-40 engine, and 
details of the engine specifications and the equipment used are 
given. In the Ricardo engine the effect of water or water/ 
alcohol injection on power improvement, combustion chamber 
deposits, and piston and valve deposits was tested. In the 
A-40 engine factors such as optimum water quantity, calibra- 
tion of a commercial water injector, and comparison of output 
figures with and without water injector were studied. Test 
results are discussed and a number of conclusions drawn 
which show the advantages to be gained, under different 
operating conditions, by using water injection. A. D.S. 


632. Initial results obtained with French diesel engines using 
crude oil in Sahara oilfields. (In French.) P. Worbe. Rev. 
Inst. frang. Pétrole, 1959, 14, 430-9.—Diesel engines used to 
operate drilling equipment, compressors, electricity generators, 
etc., in the Saharan oilfields are run on indigenous crude. The 
latter is suitable because it contains a high proportion of 
volatiles, has a Cetane Number of 37, and S content of 
0:14-0:16%. Problems encountered in its use include fre- 
quent blockage of filters, overcome by centrifuging the crude 
before use, and excessive formation of combustion chamber 
deposits, overcome by use of additives (not specified). Other 
problems, characteristic of geographical location, are the 
necessity for efficient filters to remove sand from air intake and 
oil circulation system, and cooling difficulties. Measures to 
ensure safety of operating plants are described. Engine 
repairs must be carried out rapidly, to ensure minimum 
interruption of production and minimum exposure of interior 
of engine to sand. General overhauls are carried out at some- 
what shorter intervals than for diesel engines in normal service 
elsewhere. At present >50 diesel engines of 300-800 hp are 
in use in Hassi Messaoud field alone. W. A. M. 


633. Formation of deposits in the combustion chamber of 
spark ignition engines. Experimental methods. (In French.) 
F. J. Kermarreec and J. Weissmann. Rev. Inst. frang. Pétrole, 
1959, 14, 375-84.—Effects of different fuels and additives on 
combustion chamber deposits were evaluated using a 4-cyl 
Simca 9 1221-ml water-cooled engine, modified so that the fuel 
supply to cyl 1 and 2 (C,H, in all cases) was isolated from that 
to cyl 3 and 4. It was thus possible to compare deposits 
formed under identical conditions, using different test fuels, 
leaded and lead-free. In experiments Nos 1-5 the engine was 
run continuously for 100 hr at half-load at 2400 rev/min, 4° 
advance, water temp 60° C, oil temp 65°-75° C. In No 6 the 
engine was run under the given conditions for 8 hr/day up to a 
total of 100 hr; in No 7 the engine was run for 9 hr/day up to 
100 hr with cyclic variation of load, 2 minutes at quarter-load 
followed by 2 minutes at three-quarters-load. At the end of 
each run deposits from cyl, pistons, inlet and exhaust valves 
were collected separately and weighed. Results are tabulated 
and the effect of TEL in increasing the amount of deposit is 
evident; photographs support this. W. A. M. 


634. Foam characteristics of Yugoslav motor oils. (In Serbo- 
Croat.) M.Kolombo. Nafta (Yugoslavia) 1959, 10, 226-31. 
—The problem of extensive foaming is often met in engines, 
and in certain cases may cause undesirable results. Blended 
oils produced by the Boris Kidric, Rijeka, refinery contain 
among others, additives which prevent foaming and decrease 
its stability. Thus, with blended motor oils, less foam can 
be observed than with the neutral base oil which was used for 
blending. (Author’s abstract.) 
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635. Why do nozzles coke? R. A. Billmeier and C, G, 
Salvsen. Fuel Oil & Oil Heat, July 1959, 18 (7), 63.—-Socony 
Vacuum reports on causes and remedies for this oil burner 
trouble. In the lab study coking was measured by following 
(1) the operating and (2) the shut-down temp of the nozzle, as 
coke formation is directly related to temp. The basic factors 
which influence nozzle temp were also investigated. Burner 
nose piece material, combustion chamber material, whether 
the burner had a combustion head or not, were all found to 
affect nozzle temp. Several graphs are included. OD. K. 


LUBRICANTS 


636. Load-carrying capacity test for oils. IAE gear machine. 
IP 166/60T. Anon. J. Inst. Petrol., 1959, 45, 338-41.—In 
the IAE gear machine, which is used to determine the relative 
load-carrying capacity of lubricants, the most common form 
of damage is scuffing, although scoring is also experienced, 
As the incidence of both of these types of failure is affected by 
the lubricant, they are used as criteria of performance in 
IP 166/60T. The test method is given with appendixes 
covering the types of surface damage and a full description of 
the test rig. A. B.S. 


637. U.S. tests with multigrade oils. J.Grindrod. Petroleum, 
Lond., 1960, 28, 21.—Field tests have been carried out to 
determine the suitability of multigrade lubricants for heavy- 
duty vehicles. The tests were carried out on petrol-driven 
trucks, diesel trucks, diesel buses, earth-moving machinery, 
and taxicabs. The data obtained are presented in tables, and 
appear to show that the multigrade lubricants gave results as 
good as or better than those obtained with the usually recom- 
mended lubricants. In one case the multigrade oil increased 
ring life by over 100% and, with frequent starting, there were 
fuel savings. G. D. F. 


638. Corrosion- and wear-reducing effect of zinc dithiophos- 
phates in modern motor oils. (In German.) R. Larson. 
Erdél u. Kohle, 1958, 11, 791—4.—Conventional additives, 
whilst performing the sp task allotted, may introduce harmful 
effects, e.g. bearing corrosion, etc. In no additive are de- 
sirable properties present, combined as in zinc dithiophosphate 
Zn DTP. All Zn DTP, however, are not equal in activity. 
Effectiveness of Zn DTP as an anti-oxidant and the ease with 
which it passes into the active form are connected with the 
structure of the alkyl side chains. Cpds with primary alkyl 
groups are less oxidn-arresting than those with sec side chains. 
Tests with various additive additions to motor oils carried out 
on different engines are discussed. 


BITUMEN, ASPHALT, AND TAR 


639. Determination and behaviour of porphyrin aggregates in 
petroleum residues and bitumens. (In Italian.) O. Costan- 
tinides, O. Arich, and C. Lomi. Chim. e l’Industr. 1959, 41, 
861.—The Treibs-Groennings method for the determination 
of porphyrin contents in petroleum residues is critically 
revised and a new procedure is suggested by means of which a 
repeatability of 3% is attainable. The porphyrin contents in 
crude oils are not sufficient to justify the quantity of Ni and 
V which is present. It has been found that the metal excess 
can partly be extracted together with porphyrins and is 
probably due to degradation of metal—porphyrin complexes 
while another part is present in a different form. The be- 
haviour of porphyrin-like aggregates in residues submitted to 
air-blowing oxidn and to thermal degradation is studied; 
comparisons are made between residues of different origin. 

(Authors’ abstract.) 
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640. Underground corrosion and methods of control. I. 
0. C. Mudd. Petrol. Engr, Dec 1959, 31 (13), D30.—The 
theory of metallic corrosion is introduced, and electro- 
chemical cells are discussed. These can be of two types: 


641. Piston ring wear on the Petter AV1 diesel engine deter- 
mined by the IFP-RA 3 method. (In French.) J. Thiéry. 
Rev. Inst. franc. Pétrole, 1959, 14, 745-54.—The IFP-RA 3 
method (cf Abs 761, 1959, and Int. J. appl. Radioelements 
Isotopes, 1959, 4, 5-6) was used to investigate the effects on 
the wear of piston rings of friction and corrosion, both at start- 
up and under steady running conditions. In former case 
effects of length of stationary period before start-up, cyl temp 
during this period, oil vise, S content of fuel, and anti-corrosion 
additives (not identified) were evaluated; results are tabulated 
and graphed. For steady running, effects of coolant temp, 
oil vise, S content of fuel, additives used previously, and a 
series of oils, comprising SAE 30, MIL-L, Suppl I, Series IT, 
and Series III, were evaluated; results are tabulated and 
graphed. No attempt is made to explain the phenomena 
observed. W A.M. 


643. Fire prevention in the petroleum industry. W. F. 
Collins. Petroleum, Lond., 1960, 28, 7.—A knowledge of the 
inflammable limits and fi pt of petroleum products is im- 
portant in fire prevention. Products are classified into three 
groups on a fi pt basis, and the expected behaviour of each 
group is discussed. The effect of sub-division on ignition 
temp is also mentioned, and the necessity of ‘‘ good house- 
keeping’ is stressed. More specialized aspects are dealt 
with in more detail, 7.e. control of hot work (welding, etc.), 
electrical equipment, electrostatic control, conveying of pro- 
ducts, stray electric currents, and lightning. The education 


and training of all personnel is essential. 
G. D. F. 


645. Sampling techniques applicable to the collection of eco- 
nomic data. N. Lieder. Publ. Rds, Wash., 1959, 30, 246.— 
An account is presented by the Highway Needs and Economy 
Division, Bureau of Public Roads of the modern sampling 
theory and its application for those engaged in sampling for 
economic data. Basic concepts of sampling are discussed, 
together with advantages and disadvantages of several 
alternative sampling methods, proportional stratified sampling, 
and optimum allocation among strata. 

Criteria are given for choice between these two alternatives, 
bearing in mind cost factors. 

A possible application of the theory and an illustration 
based on hypothetical data are given. A chart gives U.S.A. 
legal limits of motor vehicles and weights compared with 
AASHO standards. G. A. C. 


646. World-wide oil report. P. Reed and R. Gibson. Oil 
Gas J., 28.12.59, 57 (53), 90.—A comprehensive table shows 
total figures for world-wide production, drilling, reserves, and 
refining country by country, as at 1 Jan 1960. G. A. C. 
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(1) electrolytic, with an external energy source; and (2) 
galvanic, where the energy is provided by the cell itself. 
Various possibilities of these cells arising in the case of buried 
pipelines, and their effects, are dealt with. G. D. F. 


642. Means of improving efficiency and reducing blade corro- 
sion in gas turbines. (In French.) R. Pouit. Bull. Ass. 
frang. Tech. Pétrole, 1959, 1203-18.—For turbines operating 
at sea level, under ambient temp, efficient heat exchanger is 
essential, in absence of cold source (i.e. atm at 10 km, as in 
aircraft); this is particularly important in cases (e.g. Sahara) 
where considerable ambient temp variation (—3° to +47° C) 
occurs. Author’s process involves pre-compressor stage, out- 
put of which is cooled by ambient air in very compact 
rotary heat exchanger (which operates at relatively low 
pressure difference), prior to main compressor; yielding 
constant efficiency for wide (40-100%) power outputs. Use 
is made of sintered Al/AI1,0,, containing 13% of latter and 
with thermal conductivity 85% of Al, which resists com- 
bustion gas (from fuel containing 1% S, 0-007% V) at bg Cc. 


644. Safety and fire equipment review. Anon. Petroleum, 
Lond., 1960, 28, 10.—Various recent safety and fire-fighting 
developments are dealt with. The first of four fire-fighting 
tugs for the Milford Haven ocean terminal is described in 
detail. A new type of safety belt for steel erectors, claimed 
to be more comfortable and safer than present types, is also 
described. Other developments mentioned include a portable 
recompression chamber for divers, a portable two-way com- 
munication set, useful in directing fire-fighting operations, an 
ir detector, for warning of the approach of visitors to dangerous 
sites, and a new foam tender supplied: to the BP Kent re- 
finery. Details of other fire-fighting equipment at this re- 
finery are also given. G. D. F. 


647. New field for joint ventures. Search for and production 
of hydrocarbons. (In French.) Anon. Bull. Ass. frang. 
Tech. Pétrole, 1959, 1247-53.—Joint ventures (association en 
participation) between two or more companies are, especially 
since 1956, becoming increasingly common in the petroleum 
field. Joint ventures are not corporate bodies, the partici- 
pants retaining their identity. Advantages of such arrange- 
ments and their position in French law is discussed and a list 
(France, Sahara, French Union) given, with names and shares 
of participants (foreign limited to 50% max). ¥.. 5. 


648. Oil’s next ten years. Anon. Oil Gas J., 28.12.59, 57 
(53), 149.—Shell International Petroleum Co’s long range 
forecast for world oil demand (excluding Soviet sphere) is 
given. It is estimated that nearly 30 million bd of oil pro- 
ducts will be consumed in 1970, 1-8 times 1958 consumption. 
Charts show petroleum products consumption 1948-58 with 
1970 forecast for the World, N America, W Europe, Africa, 
Middle East, Asia and Australia, and Latin America, separ- 
ately; and inland energy consumption on same basis. 
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Tables show estimated population growth, private and 
public flow of capital to less-developed areas, inland com- 
mercial energy consumption, inland consumption of com- 
mercial fuels, world ocean bunker demand, total demand for 
commercial energy, and total demand for petroleum products. 
It is thought that energy demand in W Europe will slacken, 
Saharan gas should be available in W Europe within ten years, 
and oil and gas may take larger markets from coal than has 
been allowed for. G. A. C. 


649. Refineries in the Eastern Hemisphere. Anon. Petrol. 
Times, 1960, 64, 7.—Refinery statistics are listed and give 
company and address, location, type of refinery, dist capacity, 
cracking and reforming in bd, and current throughput. 
Countries listed include European (except U.S.S.R.), African, 
Middle Eastern, Far Eastern, and Oceanic. G. A. C. 


650. Marketing Saharan oil. Anon. Petrol. Times, 1960, 64, 


21.—Problem isto absorb the increase in output from 10 million 
tons in 1960 to 20 million in 1961, and is made more complex by 
fact that Saharan crude is rich in naphtha and gas-oil frac- 
tions but poor in residuals; thus conforming to pattern of N 
American demand but not to that of rest of world. 

Three proposals have been made, First encourages use of 
petrol and gas oil in France by fiscal methods, second is to 
refine Saharan crude in France and export the surplus top-of- 
the-barrel products, and third is possibility of substituting 


652. Low-temperature characteristics of metals. O. A. 
Hansen. Petrol. Engr, Dec 1959, 31 (13), C21.—The crystal 
lattice structure of metals is mentioned briefly. Face-centred 
lattice materials, e.g. copper, aluminium, improve in ductility 
at low temp. However, unless suitably alloyed, they tend to 
be of low strength. Austenitic stainless steels are excellent 
at low temp. Body-centred lattice materials, e.g. iron and 
steel, require extensive alloying for use at low temp without 
serious loss of ductility. Special solders for use under low 
temp are mentioned, as are methods of joining aluminium to 
stainless steel. G. D. F. 


653. Design materials for service below 0° F. M. Palmer. 
Petrol. Engr, Dec 1959, 31 (13), C25.—Materials for sub-zero 
service are classified, and their costs are given, relative to 
plain carbon steel. Piping design is similar to that for 
elevated temp, with allowances for contractions rather than 
expansions. Suitable gasket materials are mentioned. 
Welding of plant, e.g. pressure vessels, for use at sub-zero 
temp, has to be carefully carried out. Valves for use on low 
temp lines are discussed. Finally, some safety points to be 
noted in designing low temp plant are mentioned. 
G. 


654. Trends in engineering education indicate need for five- 
year curricula. R. L. Langeheim and E. T. Guerrero. J. 
Petrol. Tech., Aug 1959, 11 (8), 23-5.—Through engineering 
scientific discoveries are applied and the need for further in- 
vestigation is revealed. Comparisons of curricula for 
mechanical, chemical, and petroleum engineering show im- 
portant changes between the 1920s and now. Currently 
53-61, of the curricula is devoted to mathematics, basic and 
engineering science. The main differences are in the content 
of engineering analysis and design courses. Petroleum and 
chemical engineering curricula are well below the ASEE and 
ECPD recommendations for engineering science, but far above 
in the basie sciences. The humanities and some other topics 


ABSTRACTS 


MISCELLANEOUS 


Saharan crude for Middle East crudes at present imported into 
the U.S.A. 

The first proposal would entail loss of revenue to the French 
Government, and price of fuel is not sole determinant of their 
consumption; price of equipment using fuel has to be taken 
into account. As for the second proposition, the scope for 
handling 10-20 million tons of 44-7° sulphur-free Saharan 
crude in French refineries of 37 million tons present capacity 
is limited because of possibility of adapting existing facilities 
and the superfluity of cat cracking and desulphurization units 
now in being. 

Companies with plants both in France and the U.S.A. are 
likely to favour the third proposal. 

In effect a conjunction of all three proposals may be best. 

It is anticipated that by 1965 output from the Sahara will 
rise to 50 million tons. Quality of the crude makes it wise to 
look for markets near home, e.g. W Europe. ~ G. A.C. 


651. The Middle East scene. Anon. Petrol. Times, 1960, 
64, 47.—Recent events are reviewed, including signing of 
agreement between Egypt and Sudan on the allocation of Nile 
waters, speeches by the Iraqi Premier, General Kassem, in 
support of the unification of Iraq, Syria, and Jordan and 
establishment of a Palestine State, World Bank financial aid 
for deepening Suez Canal, U.S.S.R. technical aid to Iraq, 
Arab Oil Conference at Jidda, Oct 1959, pressure on Aramco 
by Saudi Arabian Government, and demand by General 
Kassem that oil companies in Iraq should relinquish 60% of 
their concession areas. G. A.C. 


are more easy to acquire by self-study than, for example, 
mathematics and physical chemistry. 

In 1900 engineering training lasted four years. There have 
been many new developments calling for consideration. 
Pruning and higher entry requirements have allowed inclusion 
of new material, but five years seems necessary, there being a 
two-year pre-engineering curriculum, followed by three years 
mainly on engineering. G. D. H. 


655. Petroleum’s place in the future energy requirements of the 
United States. T.W. Phelps. J. Petrol. Tech., July 1959, 11 
(7), 22-5.—Total energy requirements are expected to rise 
from the equivalent of 20 x 106 bd of oil in 1957 to 28-5 x 10° 
bd in 1968. Oil supplied 44% in 1957 and is expected to 
supply 43% in 1968. In 1957 natural gas supplied 25% of 
the energy, and may give 29% in 1968; the corresponding 
figures for coal were 27% and 24%, and for hydro-electric 
power 0:8% and 0-:9%. Atomic energy may provide 0:3% 
in 1968. The rates of increase assumed for oil and gas are 
lower than the averages for the past 30 years. Crude oil 
production is expected to rise from 7-169 x 10° bd in 1957 to 
8-725 x 10® bd in 1968, while oil imports are estimated to rise 
from 1-574 bd to 2-641 x bd. 

During the past 50 years gross energy consumption has 
grown less than the industrial production index (in 1900 only 
11% of gross energy input was converted to useful energy; in 
1950 the conversion was 30%). In the future energy con- 
sumption growth may bo greater than in the past. The 
industrial production index may grow at 3-5%/year. 

Gas use expansion may taper off because of the introduction 
of more realistic prices. Now its price is ca 20% of that of 
crude. 

In ten years less of each brl of oil will be used to generate 
heat. 

Forecasting extrapolates past trends as a rule, and so will 
be wrong if a trend changes radically. G. D. H. 
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656. Domestic Heating Symposium, Cardiff, 3 October 1958. 
Anon. J. Inst. Fuel, 1959, 32, 530.—The papers presented 
and the ensuing discussion are reviewed. After the general 
introduction by E. W. Faithfull, in which he defined the 
problem of domestic heating, the following papers were read: 
“Gas in the Domestic Field,” F. J. Eaton; ‘Oil in the 
Domestic Field,’”’ K. 8. Brett; ‘ Solid Fuel for Domestic 
Heating,’ M. E. Williams; “The Case for Electricity in 
Domestic Heating,” E. W. Faithfull. D. K. 


657. Significant burner in a parade of progress. I. W. Schuls. 
Fuel Oil & Oil Heat, Aug 1959, 18 (8), 49.—The reasons behind 
the development of Shell’s new blue flame burner are reviewed. 
The novel feature of the burner is its firebox equipment. 
The oil and air handling units consist of a low pressure air-oil 
fuel unit fitted with a cam modified to give firing rates from 
0-1 to 0-5 gph. A small centrifugal blower and a pump spark 
ignition system as used in the usual domestic gun type oil 
burner is employed. 

The combustor is a horizontal cyl of stainless steel, id 8} 
inches, length 11 inches. This is enclosed in a sheet metal 
outer shell, the interior of which is under slight air pressure. 
This pressure sends air into secondary air ports. There is a 
circle of these ports at each end of the combustor. The same 
air pressure sends combustion air out through smaller air 
ports below the outlet throats. The burner start-up is dis- 
cussed. D. K. 


658. Earnings better in 1959; further gains are promised. 
L. J. Logan. World Oil, Dec 1959, 149 (7), 102.—Net 
earnings of 46 major oil companies in the U.S.A. were 15-7% 
higher in the first nine months of 1959 than in the corres- 
ponding period of 1958. The third quarter of 1959, however, 
was disappointing because oil industry prices remained un- 
stable due to surplus stocks of refined products resulting in 
curtailed crude production and refinery runs. It is antici- 
pated that earnings in 1960 will be at least 5-10% higher than 
in 1959. ‘The demand for crude is expected to increase ca 4%. 
A table shows net earnings for each of 46 companies for 
1958-59. C. A. F. 


659. Our American news letter. J. M. Collins. Petrol. 
Times, 1960, 64, 38.—A round-up of events in 1959 is given, 


Petroleum Processing. R. J. Hengstebeck. New York, 
Toronto, London: McGraw-Hill, 1959. Pp. vii + 337. 
77s. 6d. 

Based on experience in lecturing chemists and engineers 
with a wide variety of backgrounds in applied petroleum 
processing, the author has presented in a concise form the 
technology of the major refining processes in this book. 

There are fourteen chapters, each devoted to a special 
aspect of petroleum processing. The principal products 
and their significant properties are first described before 
developing the different types of refinery, the choice of 
which for a particular location depends on the product 
pattern and crude available. 

Separation processes, distillation, absorption, extraction, 
and crystallization follow in logical sequence. After de- 
scribing the principles of each process, details of commercial 
plant are given, including the latest techniques which have 
been developed. Principles in design of equipment con- 
clude the chapter and mention is also made of other 
separation processes that are in use. 
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including trend towards closer Federal control, forecast by 
Bureau of Mines for total U.S. demand in 1960 (10,080,000 bd), 
Government mandatory oil import controls, gasoline price 
war, the TBA dispute, and bad public relations. G. A. C. 


660. New aspects of radiochemistry disclosed by the Geneva 
conference. (In French.) P. Traynard. Rev. Inst. frang. 
Pétrole, 1959, 14, 898-904.—Review of papers on irradiated 
chem reactions given at Geneva conference. Mention is made 
of oxidn of paraffins to fatty acids and of sulpho-oxidn of 
hydrocarbons to sulphonic acids. A Russian nuclear reactor 
specially designed for irradiation is described. W. A. M. 


661. The Atlantic Lectures of the University of Texas. 14. 
The digital computer. P.W. Stade. Petrol. Engr, Dec 1959, 
81 (13), B36.—An automatic electronic digital data-processing 
machine is described briefly. A concise summary of the 
method of producing a programme for such a machine 
follows. Some of the uses of computers at present are given, 
particularly in scientific work, and some predictions are made 
of ways in which computers will affect the work of the 
engineer in the future. G. D. F. 


662. ASTM A426-58T alloy steel centrifugally cast pipe. H. 
Thielsch. Petrol. Engr, Dec 1959, $1 (13), C8.—Centrifugally 
cast alloy steel pipe has been used in refineries for some time, 
at temp up to 1050° F and pressures up to 800 psi. The 
specification ASTM A426-58T covers such pipe in carbon— 
molybdenum and chromium-—molybdenum steels. Figures 
are given summarizing fabrication experience with such pipe, 
e.g. flattening on bending. The high-temp properties and 
costs are also summarized. G.. EF. 


663. Developments in the Japanese petroleum industry. 
Anon. Petroleum, Lond., 1960, 23, 5.—Exploratory work has 
led to the discovery of two new oilfields in Japan since 1955. 
Work is being carried out in offshore strata. There are 23 
refineries in the country, with an estimated total capacity 
(1959) of 356,600 bd. Imported crude is of Middle East 
origin. Some details of the recent rise in refinery outputs (in 
spite of large coal stocks) are given. The petrochemical 
industry is being developed. Current problems and future 
prospects are discussed. G. D. F. 


The development of moving and fluidized beds and their 
application to the catalytic cracking process is treated in 
considerable detail in three chapters covering also pyrolysis 
techniques. The catalysts and their properties and per- 
formance in the plant are discussed, as well as the problems 
of feedstock preparation. Catalytic reforming, poly- 
merization, alkylation, and isomerization follow in three 
chapters. 

The modern techniques of the catalytic process are 
treated much more fully than lubricating oil, wax, 
and asphalt processes, which are discussed in one chapter. 
However, hydrogenation, clay, hydrogen treating, and 
sweetening in the last three chapters are treated more 
fully. 

The book is adequately illustrated with clear diagram- 
matic sketches, and much data are presented in graphical 
form. References appear at the end of each chapter for a 
more detailed treatment of the subject. As a comprehen- 
sive introduction to the subject the book will be useful to 
those about to specialize in petroleum processing and for 
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those engaged in the industry who wish to enlarge their 
general knowledge. I. F. 8. R. 


Review of Benzole Technology, 1958. London: National 
Benzole and Allied Products Association, 1959. Pp. 
145. 22s. 6d., post free. 


With remarkable regularity the NBA publishes its annual 
review of benzole technology, and the present volume 
collates information published during 1958, the references 
to published papers and articles numbering 1200. One of 
the main values of the review lies in the collation of in- 
formation in such a way that the searcher for information is 
led logically into the varied aspects of his subjects. It is of 
interest to note therefore that advantage has been taken of 
the installation of a new punched-card system for recording 
abstracts, and this has enabled abstracts to be classified in a 
more logical order. The principal changes include a new 
chapter on interconversion of aromatic hydrocarbons, and 
the transfer of physical testing methods from the analytical 
section to the one dealing with properties. The section on 
uses of benzole now contains information on its use as motor 
fuel and for industrial purposes, the latter being subdivided 
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on the basis of the constituents of the crude benzole rather 
than by the ultimate end-product. 


Photo-Oxidation of Hydrocarbons in Mixtures Containing 


Oxides of Nitrogen and Sulphur Dioxide. E. A. Schuck 
and G. J. Doyle. San Marino, California: Air Pollu- 
tion Foundation, 1959. Pp. 110+ xv. $3.00. 


Report No. 29 is the third technical report concerned with 
investigations carried out in the smog chamber at Stanford 
Research Institute. The first two (Nos 18 and 26) dealt 
with dilute automobile exhaust in air. This report presents 
data on reactions between oxides of nitrogen and various 
pure hydrocarbons found in exhaust gases and between the 
oxides and selected solvents. The conclusions drawn are 
that the principal eye irritants in photochemical smog are 
formaldehyde and acrolein, these being formed only from 
olefinic hydrocarbons. Paraffins and aromatics are not 
involved to any appreciable extent in smog manifestations. 
Accordingly, Los Angeles-type smog can be eliminated by 
drastic curtailment of atmospheric olefins. 

Full details are given of the supporting data and the ex- 
perimental techniques used. 
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664. Dip-log computer chart. G. Swift. J. Petrol. Tech., 
Sept 1959, 11 (9), 23-8.—The basis of the chart is a gnomonic 
projection instead of the stereographic net used in other 
graphical methods. Two versions are available, one for dips 
under 56°, and the other basically for dips over 56°. The 
steps are carried out on transparent paper, and they are 
described in detail, brief notes on the steps appearing on the 
chart. 
The principles and design of the chart are described. 
G. D. H. 


665. Geological appraisal of aeromagnetic surveying. G. W. 
Cochrane. Chem. Engng Min. Rev., Dec 1959, 52 (2), 46-50.— 
In an account of the techniques used in aeromagnetic survey- 
ing in Australia, the uses and limitations of this method in the 
preliminary survey of large concessions are outlined. Struc- 
tures in sedimentary basins are detected as variations in the 
topography of the bed rock. The survey is made from a 
height of 1500-2000 ft with a line spacing of 1-5 miles. 
G. B. 


666. Review and classification of quantitative mapping tech- 

niques. J. M.Forgotson, Jr. Bull. Amer. Ass. Petrol. Geol., 

1960, 44, 83-100.—The purpose of this paper is to classify, 
K 
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review, and compare various techniques used in the prepara- 
tion of facies maps. Methods for preparing certain types of 
maps are described briefly, and references are cited to the 
original articles. Suggestions and comments on the prepara- 
tion of facies maps are offered. 

Quantitative stratigraphic maps are classified in five 
categories according to the information they convey: (1) 
structure and topographic maps; (2) isopach maps; (3) facies 
maps; (4) vertical variability maps; and (5) maps based on 
either a statistical analysis or other kind of mathematical 
treatment of a contour map. F. 


667. Relationship between pressure and moisture content of 
kaolinite, illite, and montmorillonite clays. G. V. Chilingar 
and L. Knight. Bull. Amer. Ass. Petrol. Geol., 1960, 44, 
101—6.—The findings of the present study can be summarized 
as follows: (1) from 40 to 200,000 psi, a straight-line relation- 
ship exists between the moisture content (per cent of dry 
weight) and the logarithm of pressure for kaolinite and illite 
clays. The curve for illite clay has a steeper slope than that of 
kaolinite clay. The straight-line relationship possibly suggests 
that compaction is more or less a simple continuous process in 
this pressure range. (2) For montmorillonite clay, a break in 
the curve is present at ca 1000 psi. Above 1000 psi, and up to 
200,000 psi, the moisture content v. the logarithm of pressure 
curve is a straight line; its slope is steeper than that of either 
kaolinite or illite. (3) The natural organic colloid, gum 
tragacanth, has a “‘ hyperbolic” moisture v. pressure curve. 
Up to ca 3000 psi it is easier to squeeze water out of the amor- 
phous gel than it is from the crystalline clays. EB. XN. T. 


668. Origin, varves, and cycles of Jurassic Todilto formation, 
New Mexico. R. Y. Anderson and D. W. Kirkland. Bull. 
Amer. Ass. Petrol. Geol., 1960, 44, 37-52.—The upper Jurassic 
Todilto formation is an unusual sequence of laminated lime- 
stone and gypsum in NW Mexico. The black fetid limestone 
is characterized by paper-thin laminations. The formation 
consists of a thin basal limestone member of wide areal extent, 
and a thick upper gypsum member more restricted in distribu- 
tion and confined to the centre of the Todilto sedimentary 
basin. The limestone member was deposited in ca 14,000 
years and the gypsum member in ca 6000 years. 

Deposition began with a two-fold clastic-organic varve and 
progressed through a sequence of increasing and decreasing 
varve complexity accompanied by a decrease and increase in 
clastic content. The end result is a transitional lithologic 
change from sandstone to limestone to gypsum to shale brought 
about by changes in individual varve lamine. E. N. T. 


669. Structural development and Paleozoic stratigraphy of 
Black Mesa Basin, NE Arizona, and surrounding areas. 
W. E. Elston. Bull. Amer. Ass. Petrol. Geol., 1960, 44, 
21-36.—The Black Mesa Basin covers ca 8000 sq miles in parts 
of Apache, Navajo, and Coconino Counties, NE Arizona. 
Palzozoic rocks do not crop out in the Black Mesa Basin, but 
are concealed by a thick cover of Triassic and younger rocks, 
and only a few wells have penetrated them to date. 

Isopach and lithofacies maps show that in all Paleozoic 
systems the thick marine carbonate sections of NW Arizona 
and SW Utah pinch out, become more clastic, or interfinger 
with continental sedimentary rocks in the direction of the 
Black Mesa. At no time during the Paleozoic or Mesozoic 
eras was the Black Mesa a basin in the sense that it was the 
site of deposition of marine sediments significantly thicker 
than in surrounding areas. A structural basin was formed by 
differential uplift in Cenozoic time. 

Possibilities for oil and gas discoveries in stratigraphic traps 
seem best in the N and W parts of the Black Mesa Basin. 
Chances are poor in the E part of the Basin, which lies on the 
W flank of the Defiance positive area. E. N. T. 
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670. Las Animas Arch finally hits the big time. F. J. Gardner, 
Oil Gas J., 28.12.59, 57 (53), 227.—After many years of inter. 
mittent exploration and drilling on the Las Animas Arch of 
SE Colorado, a well has found oil in commercial quantities, 
The discovery, 1—9 State, flowed 20 brl/hr from Pennsylvanian 
Morrow sand at 4744-4754 ft. The area had been previously 
found to be gas-bearing, and other wildcats along the arch have 
had oil and gas shows. Drilling has been sparse, but the new 
important find is expected to revive interest in the area and 
stimulate an active exploratory campaign. Exploration will, 
however, be hampered by lack of subsurface data and com. 
plexities due to the stratigraphic nature of the potential traps, 
C.. 


671. A closer look at Love County. Pt1. C.C. Reeves. Oi 
Gas J., 4.1.60, 58 (1), 116.—The discovery of the SW Enville 
field in S Oklahoma has stimulated interest in the oil possi- 
bilities of the area, particularly Love County. which was pre- 
viously thought to have poor prospects. There have been 
recent finds, including an important discovery in 1957 when 
a major structure was found oil-bearing along the Wichita- 
Criner Hills trend. There are two regional structures in the 
county: the Marietta syncline, which does not seem to have 
any major secondary structures, and the Criner Hills, which 
are made up of Palzozoic rocks. The latter forms a complex 
of three NW-trending anticlines separated by faults. Local 
structure is very complicated, and there is overturning of beds 
with many small faults. Cross-sections of the Criner Hills and 
Marietta syncline are included. C. A. F. 


672. Possibility of hydrocarbon accumulations along N flank 
of Marietta syncline, Love County, Oklahoma. C. C. Reeves, 
Jr, and J. R. Mount. Bull. Amer. Ass. Petrol. Geol., 1960, 44, 
72-82.—Many prolific oilfields lie along the common flank of 
the Marietta syncline and the Wichita—Criner Hills uplift. 

Present in the Marietta syncline are the middle Pennsyl- 
vanian producing sands of the Wichita—Criner Hills arch, and 
they are separated from the pre-Pennsylvanian strata by an 
important uncomformity. Oil shows in pre-Pennsylvanian 
formations have also been found. 

The NE flank of the Marietta syncline must be considered an 
unproved and virtually untested petroliferous province. The 
presence of a small producing field 10 miles SW in the syncline 
proper, and other known data, should be enough to justify 
further exploration. F. 


673. Upper Cretaceous stratigraphy, Rocky Mountain area. 
R.J.Wiemer. Bull. Amer. Ass. Petrol. Geol., 1960, 44, 1-20.— 
Stratigraphy of Upper Cretaceous rocks of the Rocky Moun- 
tain region can be resolved into a study of intertonguing of 
marine and non-marine sediments that were deposited in a 
single sedimentary basin which covered the W Interior. 
Upper Cretaceous sediments are nearly all marine in the E 
Rocky Mountain and Great Plains region, and all non-marine 
in W Utah. Between these localities a complex intertonguing 
of marine and non-marine beds occurs. 

In this study four principal facies are recognized in the 
Upper Cretaceous, and each is the direct result of environment 
of deposition of the sediments. Finer subdivisions of facies 
have been made in local areas, but for the purpose of this paper 
are not feasible. Names of Cretaceous formations in the 
Rocky Mountains usually correspond with facies present in a 
local area. 

Six diagrammatic restored sections of Upper Cretaceous 
rocks show that the dominant sedimentary pattern during 
Late Cretaceous was deposition during regression of the 
strandline from W to E across the present Rocky Mountain 
area. This regressive pattern was periodically broken by 
sharp transgressions of the strandline, resulting in inter- 
tonguing of marine and non-marine beds. Lithologic se- 
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quences were deposited during both regressive and trans- 
gressive events, which have been miscorrelated in the past. 
E.N. T. 


674. Canadian drillers probe Cardium. Anon. Oil Gas J., 
98.12.59, 57 (53), 240.—The Cardium sand has been found 
productive in several fields in Central Alberta, such as 
Pembina, Keystone, and Lobstick, and its oil possibilities in 
the S part of this province are now being investigated. 
Development of this pay in the Westcott field, ca 35 miles 
NW of Calgary, has recently proved successful, and the sand 
has been found oil-bearing at Carstairs, 30 miles NW of 
Calgary. The Westcott section of Cardium is the thickest 
found in the area; it occurs at 7200 ft. At Carstairs the pay 
has yielded 295 bd from ca 6630 ft. The Cardium has also 
been found productive in two further wells in 8 Alberta near 
Calgary, but these have not been evaluated. C. A. F. 


675. Algeria comes alive as oil producer. P. B. Bike. Oz 
Gas J., 28.12.59, 57 (53), 229.—Although oil has been produced 
in minor amounts from the Tliouanet field in the Chelif Basin 
of Algeria since 1904, substantial oil was not found until 1948, 
when Oued Guetterini was discovered in the Hodna Basin, 
90 miles SE of Algiers. Two shallow Eocene pays and a 
deeper Miocene pay were found. Intensive exploration has 
been carried out in the country by several companies, and 
many oil and gas fields, some of major importance, have been 
found. The most important discovery year was 1956, when 
the Edjele, Tiguentorine, and Hassi Messaoud fields were 
found. Pipelines have recently been constructed, and pros- 
spects are excellent. Based on 20%, recovery, reserve 
estimates for the major fields are: Hassi Messaoud, 3-5 billion 
brl; Edjele, 155 million brl; Zarzaitine, 525 million brl; and 
Hassi R’Mel, over 30 trillion cu ft of gas. A map and list of 
the fields are included. C.. A. 


676. Libyan discovery. Anon. World Petrol., Jan 1960, 81 
(1), 28.—Amal 1, ca 190 miles SE of Benghazi, L bya, on test 
flowed 865 bd of 34° oil from 9841 to 10,405 ft. This new field 
is in the Mobil concession covering some 2 million acres, 
C.A. F. 


677. Air-photo lineaments in Mpanda area, W Province, 
Tanganyika, Africa. G. Henderson. Bull. Amer. Ass. 
Petrol. Geol., 1960, 44, 53-71.—This article represents the 
results to date of a study of lineaments visible on air photo- 
graphs of an area near Mpanda, W Province, Tanganyika. 
Variations observed in the density of lineaments per unit area 
appear to be attributable mainly to variations in the thickness 
of the soil cover, but in one or two areas it is considered that 
there may be some structural significance in this variation. 

The study showed that there is no simple regional lineament 
in this part of Tanganyika, but that there are certain preferred 
lineament trends which appear to be related to Rift move- 
ments. A similarity was observed between the lineament 
pattern in the basement and that in the overlying Bukoban 
sediments, and also between the pattern in two areas of 
different structural history within the Bukoban. 

Preferred trends appear to be apparent only in plots of fairly 
large areas; plots of small areas show no clear patterns. 


678. Sea of Japan—site of first offshore oil strike in Far East. 
J. A. Kornfield. Petrol. Engr, Jan 1960, 82 (1), B31.—A new 
offshore well is announced, 1-4 miles offshore from Akita City 
on Honshu, Japan, in 50 ft of water. Well depth was 4766 ft. 
Details of the ten-year Japanese exploration programme are 
given, and also of the earlier exploratory drilling. A brief 
survey of the geology of the Japanese oilfields is given, and the 
paper closes with a summary of Japanese oil legislation and 
tax laws. G. D. F. 
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679, Oil discovery on Taiwan. Anon. World Petrol., Jan 
1960, $1 (1), 30.—The first important oil find in Formosa 
since world war II has been reported. The discovery well, 
Chinsui 38, on test flowed 3,500,000 cu ft of gas and 65 bd of 
44° oil. Production is from deep pays in an area where 
shallow zones have produced for some years. C. A. F. 


680. Australia has best show since 1953 play. Anon. Oil 
Gas J., 18.1.60, 58 (3), 64.—Exploration well Port Campbell-1 
in SW Victoria, Australia, has produced on test at rate of 
4 MM cu ft/day gas with small amounts of water. Well head 
pressure is ca 1500 psi. J.C. M. T. 


681. Australia’s oil hunt in the Great Artesian Basin. H. I. 
Harris and W. D. Mott. World Petrol., Jan 1960, 31 (1), 40.— 
Exploration and oil prospects in the Great’ Artesian Basin of 
E Australia are described. The area covers ca one-half of 
Queensland and extends into the N Territory, New South 
Wales, and §S Australia. It is a gentle downwarp filled with 
Mesozoic beds which have been gently folded into broad anti- 
clines and synclines with minor faulting. There are highly 
porous Jurassic and Triassic sandstones (forming the artesian 
beds) separated by shales. The overlying Cretaceous consists 
of mudstones, limestones, shales, and coals. The surface beds 
are thin Lower Cretaceous lake deposits. Oil and gas shows 
have been found in the Rowa area since 1900 and there has 
been intermittent gas production. Numerous oil and gas 
shows have been found in water bores. Main prospects are, 
however, in the Palzozoic rocks below the artesian: beds, where 
Permian and older rocks have known oil impregnations; the 
Cambrian is thought to be a good prospect. Recent explora- 
tion in the area is outlined and a concession map is included, 
C.A. F, 


682. Occurrence and formation of impsonite (carbonized 
asphalt) in Devonian reef lime of the Iberg near Grund (Upper 
Harz). (InGerman.) G.Mempel. Jroldél u. Kohle, 1958, 11, 
849-52.—A hydrocarbon—formerly termed asphalt—occurs 
in the Upper Devonian reef lime of the Iberg in Oberharz 
region. Occurrence as impregnations, fissure fillings, and 
drops is in such quantities that origin from soft parts of small 
animal reef formers is unacceptable. The substance is not 
asphalt nor asphaltite but impsonite, an asphalt—pyrobitumen 
which migrated into the reef originally as liq. Impsonite 
resembles anthracite chemically and physically, and is known 
from hydrothermal lodes in many regions, generally as anthra- 
cite. Inorg origin of impsonite is not out of the question; 
more probably, however, mobilization of the bitumen of the 
country rocks occurred as a result of plutonic rock intrusion. 
The Upper Carbonaceous must be regarded as the latest period 
for migration of the hydrocarbons into the Iberg reef and the 
lodes. Long heating through the strata series led to anthra- 
citization both of the original petroleum and of the lower 
carbonaceous coals in the Upper Harz. 18 refs. Ri. TF: 
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683. Revolutionary rig may solve some old drilling problems. 
E. McGhee. Oil Gas J., 4.1.60, 58 (1), 48-9.—A drilling 
technique designed primarily for exploration is under field 
trial. Continuous diamond coring is achieved using a power 
swivel and reversed circulation to pump core to surface. The 
drill string consists of two concentric pipes, with provision for 
circulation down the annulus and up the centre; when possible, 
air is the drilling fluid, but the space between the drill string 
and the hole is filled with mud. Long bit life and few round 
trips are expected, while power requirements of rotary drive 
and pumps are exceptionally low. dé. ©. T. 


684. New tool for drillers. Anon. Oil Gas J., 25.1.60, 58 (4), 
127.—A hydraulic percussion jar is being developed for- 
loosening stuck drill pipe. The tool is installed in the drill: 
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string above the bit. When sticking occurs the tool can be 
started by dropping a go-devil down the drill pipe, whereupon 
it will jar upwards at the rate of several hundred times a 
minute. It can be stopped by retrieving the go-devil on a 
wire line or by reversed circulation. J.C. M. T. 


685. Drilling was fine in 1959. Anon. Oil Gas J., 25.1.60, 
58 (4), 193.—New oil and gas discoveries in N America in 1959 
were most prolific in the Gulf Coast region. Significant 
discoveries were also made in the Arkoma Basin, the Anadarko 
Basin, the Delaware Basin, S Texas, the Paradox Basin, 
Wyoming, the Williston Basin, the Great Lakes region, the 
Los Angeles Basin, Yukon, Alaska, and Canada. Africa rose 
in importance with major discoveries in Algeria, Libya, and 
significant finds in inland Nigeria and Gabon. Wildcat and 
development completions are listed for 1959 in the U.S.A. by 
counties, giving footage, and whether oil, gas, condensate, or 
J.C. M. T. 


686. 50,770 wells seen for the year. Anon. Oil Gas J., 
25.1.60, 58 (4), 146-7.-Operators in the U.S.A. plan to drill 
more wildcats and fewer field wells in 1960 than in 1959. 
Total number of wells is estimated at 50,769, with total 
footage of 209,402. Estimates are listed by states. 

J.C. M. T. 


887. Rotary rigs averaged 19} wells in 1959. Anon. Oil Gas 
J., 25.1.60, 58 (4), 156.—Rotary rigs drilled 43,980 of the 
53,250 reported wells in the U.S.A. and Canada in 1959, an 
average of 19-59 wells/rig. J.C. M. T. 


688. Well completions show 3:-6% gain. Anon. Oil Gas J., 
25.1.60, 58 (4), 148-53.—Total completions in the U.S.A. in 
1959 numbered 50,893, an increase of 3-6% over 1958. 873 
new oil pools were discovered and there were 113 condensate 
strikes, 340 gas discoveries, and 8747 dry holes. Wildcats 
represented 19-8% of all completions. Average wildcat depth 
was 4797 ft. Success ratio of all wildcats was 8-7% for oil, 
1-:1% for condensate, and 3-4% for gas. Completion statistics 
are listed by states. F. 


689. Relating slim-hole drilling performance to South 
Louisiana drilling problems. J. N. Pedersen. J. Petrol. 
Tech., Oct 1959, 11 (10), 17-20.—Slim holes have limitations, 
but they are of value for both exploration and development, 
and may effect savings in costs. Drill tubing or thin-walled 
drill pipe reduces weight and gives a more efficient hydraulic 
system in slim holes. Daily cost reduction may be offset by 
increased drilling time if the depth capacity of the slim-hole 
rig is stretched. Rigs rated at 5000 ft for 44-inch pipe can, 
when suitably equipped, reach 8000 ft with 3}-inch drill 
tubing. 

Penetration increases with bit load. Conventional holes 
may require circulation rates several times greater than slim 
holes. Penetration rates with diamond bits are good in slim 
holes. Careful geological programming is vital in reducing 
costs. Contract prices are placed at $1220/day for a con- 
ventional rig and $850/day for slim hole. It may be helpful 
to drill the bottom sector of a deep hole by slim hole techniques. 

G. D. H. 


690. Phenomena affecting drilling rates at depth. A. J. 
Garnier and N. H. van Lingen. J. Petrol. Tech., Sept 1959, 
11 (9), AIMME Tech. Paper No. 8080, 232-9.—The drillability 
of a rock at depth is less than at the surface. Experiments 
have been carried out in which the rock could be confined 
laterally by pressure and have the drilling fluid pressurized. 
Small bits of various types were used, and mud circulation was 
possible in some cases. For some rocks the penetration rate 
using water was unaffected by pressure, but when mud was 
used it dropped off to a limited extent. A low-permeability 
limestone showed a drop-off for both mud and water. When 
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the pore pressure was less than the mud and confining pres. 
sures there was a further reduction in drillability. It appears 
that a pressure differential, partly static, partly dynamic, 
hinders the lifting of already made chips. Balling-up may 
also be due to pressure differentials, and jets are effective in 
reducing this. 

Experiments have shown that the stresses on the rock 
matrix are important for strengthening. G. D. HE. 


691. Water-shut-off treatment for air and gas drilling. ©. K. 
Sufall and E. McGhee. Oz Gas J., 7.12.59, 57 (50), 123.— 
Water shut-off by squeezing with silicon fluoride gas promises 
to make air and gas drilling practicable where water bearing 
formations are encountered. Silicon fluoride reacts with 
water to form a weak gel, capable of plugging permeable sands, 
Diesel oil is used to flush water from well before treatment, 
and the silicon tetrafluoride is followed by a chaser of dry air 
or gas. Squeeze pressures of ca 0-6 psi/ft depth are used to 
avoid fracturing formation. 18 wells have been treated by 
this method with three successes out of four in Texas, New 
Mexico, Oklahoma, and Arkansas. Some vuggy formations 
have been successfully treated, but the method is not effective 
against water from wide channels. 'C. 


692. How to wash out multiple tubing-string wells. W. W. 
Word. Oil Gas J., 21.12.59, 57 (52), 78-81.—Procedure in 
washing out multiple tubing-string wells is more involved than 
in conventional single tubing string, and five methods are 
described. The use of larger dia casing is urged. 

J.C. M. T. 


693. Helmerich 7 Payne’s formula for an economical electric 
tig. E. McGhee. Oil Gas J., 4.1.60, 58 (1), 66—-9.—An 
electric rig is described which is believed to cost no more than 
a mechanical drive rig of same capacity. Only two drum 
ratios are provided, since the de motors provide infinitely 
variable speeds and reverse. Two 1050-hp motors are used 
on the rig. Power is provided by three generators driven by 
ebullient-cooled diesel engines. Rig motors are cooled by 
forced draught fed by remote-sited blowers. Main mud pump 
is a direct coupled motor-driven single acting V type, with the 
suction charged by a centrifugal pump. J.C. M. T. 


694. Cost figures of 45 contractors show electric drive cuts rig 
upkeep expense. J.T. Ragan. Oil Gas J., 30.11.59, 57 (49), 
74-7.—Cost figures from 45 drilling contractors relating to 
rigs in the 4500—20,000-ft capacity range show that rigs with 
electric drive can reduce maintenance costs 52% and down- 
time by 75% compared with mechanical systems. 

M. 


695. Kentucky play again boosts nation’s total of cable-tool 
wells. Anon. Oil Gas J., 25.1.60, 58 (4), 154.—Ca 18-2%, of 
all wells drilled in 1959 in the U.S.A. were drilled and com- 
pleted with cable tools, compared with 17-5% in 1958. Main 
reason for the increase is continuance of shallow drilling boom 
in Kentucky. 


696. Drilling from floating vessels now economically carried 
out off California coast. W. W. Rand. J. Petrol. Tech., 
Sept 1959, 11 (9), 35-6.—Coring involving jetting allowed 
depths of 500 ft below the sea floor to be reached, and in 1950 
rotary drilling for information was introduced, first by means 
of a seismic-type drill. By 1955 drilling vessels had been 
designed to drill to 7500 ft through a caisson in the centre of 
the vessel. Wells have been drilled to 6500 ft. Underwater 
TV makes it possible to examine blow-out and well-head 
equipment. Shut-down time because of weather conditions 
is higher than on land. 

Multi-well platforms in deep water would be very expensive, 
and submerged caissons containing a standard derrick would 


JOURNAL OF THE INSTITUTE OF PETROLEUM 


re 
in 
al 
m 
st 
al 
of 
6! 
B 
(J 
sé 
w 
T 
ti 
a 
k 
tl 
Pp 
tl 
6 
G 
fi 
fl 
e 
: 
a 
‘ 
i 
‘ 
‘ 
“ 


raise difficulties. Floating vessels offer advantages. Anchor- 
ing is possible for the known storm conditions. Slip joints 
and anchor winches wil! allow for vertical and horizontal 
movements. Earthquakes will have little effect. Field 
storage can be provided within the vessel. Christmas trees 
and pumping units can be mounted on the floating platform. 
A table gives brief descriptions of the drilling vessels used 
off the California coast. G. D. H. 


697. Water-in-oil emulsion cements. F. D. Patchen, R. F. 
Burdyn, and I. R. Dunlap. J. Petrol. Tech., Oct 1959, 11 
(10), AIMME Tech. Paper No. 8083, 252-7.—The water-in-oil 
emulsion is prepared by having an anionic surfactant as sodium 
salt in the oil to react with a calcium salt dissolved in the 
water to form the emulsifier in place. API Class A and C 
cements were used. Slurries up to 15 lb/gal were prepared. 
The slurries were immiscible with water-base fluids. Filtra- 
tion rates were low, and thickening times of nearly 3 hr were 
available for any depth and temp. The main part of the filter 
loss to the formation is oil. 

At the high temp in the hole the emulsion breaks down, and 
the cement hydrates and sets. There is moderate 24-hr com- 
pressive strength, and the strength increases for several days. 
Silica flour prevents high-temp strength regression. 

Six field tests have been done. Data on these tests and on 
the properties of the cements are given. G. D. H. 


698. Solving mud-pump problems. W. E. Liliestrand. Oil 
Gas J., 14.12.59, 57 (51), 85-9.—An attempt is made to bring 
the design of recip pump suction systems to the same satis- 
factory standard as exists for centrifugal pumps. The cyclical 
flow pattern is investigated. The fundamental design 
criterion is that net positive suction head available at the 
suction manifold, which can be calculated, must equal or 
exceed that required. Net positive suction head required 
must at present be measured on individual pumps. Methods 
and scope for future investigation are suggested. 
J.C, T. 


699. Modern well completion series. II. Conditioning mud 
for well completion. R. W. Ruhe, Jr. Petrol. Engr, Jan 
1960, 82 (1), B22.—The selection of completion mud is shown 
to depend on the reservoir conditions (formation, temp, 
pressure, etc.) and on the physical properties of the mud 
(viscosity, density, gel strength, etc.). Various types of mud 
which can be used for well completion are considered, namely, 
low pH, high pH, lime, gyp, shale control. low-solids, sur- 
factant, oil emulsion, salt water, and oil base muds. Condi- 
tioning of these muds is also dealt with. Go. D. F. 


PRODUCTION 


700. The low temperature separation unit. G. J. Mapes. 
World Oil, Jan 1960, 150 (1), 93.—Details of the low temp 
separation unit in production practice are given with photo- 
graphs and schematic diagrams. It consists of five basic 
components: the low temp separator, free liq knockout, heat 
exchanger, choke, and flash or second stage separator (op- 
tional). The separator itself may be horizontal, vertical, 
spherical, T-bone, or a combination vertical—horizontal; and 
the liq knockout, operating usually between 2000 and 6000 psi, 
removes free water and hydrocarbon condensate from the gas 
inlet stream. The operation of the other parts of the equip- 
ment are described with flow diagrams. C. A. F. 


701. The oil and gas separator. C. K. Gravis. World Oil, 
Jan 1960, 150 (1), 84.—The different types of separator used 
in oilfields for separating liq-gas streams into components are 
described. Although they are widely used, it is important to 
consider the capacities and advantages and disadvantages of 
each type when selecting a separator for a particular applica- 
tion. There are three basic types: (1) vertical, (2) horizontal- 
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cylindrical, and (3) spherical. The design of each is described 
in detail with diagrams; each has four main parts: (1) a 
primary separation section; (2) a secondary or gravity settling 
section; (3) a mist-extraction section; and (4) a sump for liq 
collection. The vertical separator is advantageous for wet 
streams with large amounts of mud and sand, since the vessel 
has good drainage and clean-out features. Horizontal-cyl 
separators are more economical than other types for processing 
large vol of gas. In a vertical separator, although gas 
velocity would be low due to flow through a full dia section, the 
separator capacity is less because liq particles fall directly 
against the flowing stream. Horizontal separators are dis- 
advantageous in handling sand or mud, as they have no 
natural sump for a good bottom drain. Factors to be con- 
sidered in selecting a separator are outlined. C. A. F. 


702. Equivalence of different methods for pre-estimating 
expansion drive behaviour of petroleum deposits. (In German.) 
I. J. Singh. Erdél u. Kohle, 1958, 11, 852-3.—Four eqn are 
presented for calculating, in advance, the production course 
in a closed petroleum deposit under gas drive. Results of 
their application and use of Muskat’s differential eqn are 
compared. R. Tf. 


703. Continuous flow gas lift design. K.E. Brown and C. R. 
Canalizo. Petrol. Engr, Jan 1960, 32 (1), B26.—It is shown 
that the determination of the point of injection in a gas lift is 
important for optimum operating conditions. Two methods 
are given for determining this point: (1) a simplified method, 
which can be used either graphically or analytically; and (2) 
a detailed procedure. Lists are given of the information 
required in each case, and the method of calculation is clearly 
indicated. All charts, etc., required in the calculations are 
provided. G. D. F. 


704, Simplified equations of flow in gas drive reservoirs and 
the theoretical foundation of multiphase pressure build-up 
analyses. J.C. Martin. J. Petrol. Tech., Oct 1959, 11 (10), 
AIMME Tech. Paper No. 8091, 321-3.—It appears that the 
process of linearizing or partially linearizing the non-linear 
equations of multiphase flow can lead to useful results. The 
approximation of the pressure distribution equation for a 
homogeneous gas drive reservoir neglecting gravity is the 
linear form of the heat flow equation. Analysis shows that 
the equation for pressure in multiphase flows can be obtained 
directly from pressure in single-phase flows by simply replacing 
the single-phase compressibility by the total compressibility 
and the single-phase mobility by the sum of the mobilities of 
the fluids present. G..D.. 


705. One-dimensional, incompressible, non-capillary, two- 
phase fluid flow in a porous medium. J. W. Sheldon, B. 
Zondek, and W. J. Cardwell. J. Petrol. Tech., Oct 1959, 11 
(10), AIMME Tech. Paper No. 8089 (summary).—The method 
of characteristics can be applied to certain time-dependent 
problems occurring in reservoir mechanics The method is 
well suited to handle the saturation discontinuities arising in 
the solution of the Buckley—Leverett equation. The strength 
and velocities of these discontinuities can readily be obtained 
even when gravity forces are included. 

A problem is solved for a reservoir depleted according to a 
particular production schedule, and involving estimation of 
the approx rate at which the average saturation declines. 

G. D. H. 


706. Summary of unitization and the engineering functions in 
unitization. B. A. Landis. J. Petrol. Tech., Oct 1959, 11 
(10), 30-2.—The history of unitization started with organized 
study, followed by a phase of state regulation, including com- 
pulsory unit operations, a period of considerable federal 
control, and then the present phase of the need for unit 
operations in connexion with cycling, secondary recovery, etc. 
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Only during the past 20 years has there been concentration on 
forming units. At the end of 1956 over 400 units existed, and 
it was estimated that these will give 5 x 10° bri of oil not 
otherwise recoverable. There are other benefits, such as 
consolidation of lease facilities, reduced operating and invest- 
ment costs, automation, and eliminating gas flaring. 

Some companies have permanent staffs to handle all phases 
of unit formation. The engineer has an important role. The 
aim is to obtain max and efficient recovery. Appreciation of 
primary and secondary recovery methods is vital. Competi- 
tion must be replaced by co-operation. All possible data 
must be assembled and analysed. Accuracy is essential. 
Negotiations on a participation formula will be based on the 
engineering studies which will be needed for dealings with 
regulatory bodies. G. D. H. 


707. Mechanics of design and interpretation of hydraulic 
fracture treatments. B. C. Crittendon. J. Petrol. Tech., 
Oct 1959, 11 (10), 21-9.—Since their introduction in 1948, 
fracture treatments have been widely used, and treatments of 
as much as 200,000 gal, with injection rates of nearly 100 
brl/min, have been used. The surface injection pressure to 
maintain fracture parting (P,) is equal to the sum of the 
fracture treating pressure (P;), the conductor friction (Py), 
and perforation friction (Py), less the fluid head (P,). Break- 
down pressures depend on several variables which do not 
necessarily affect the pressure for maintaining parting. 


Pressure treating gradients of 0-55—0-7 have been applied in 


fields where there is evidence of vertical fracturing. It is 
generally believed that bottom-hole gradients of ca 1 psi/ft 
are indicative of horizontal fractures. Theory links the 
fracture treating pressure with Poisson’s ratio («) and the 
angle of the fracture with respect to horizontal; the pressure 
falls with increase in angle and also with drop in the value of 
below 0-5. 

Relationships have been developed for fluid head, friction 
drop in the conductor pipe, and in perforations, and from these 
pump pressure, injection rate, bottom-hole pressure, and hp 
requirements have been linked. Field examples are discussed. 

G. D. H. 


708. Correlation of k,/k, data with sandstone core charac- 
teristics. M. Felsenthal. J. Petrol. T’ech., Oct 1959, 11 (10), 
AIMME Tech. Paper No. 8084, 258-61.—300 core samples 
from 19 reservoirs were examined, the permeability to air 
being measured at 1-67 atm and multiphase flow being studied 
with kerosine, air, and salt water at the irreducible minimum. 
Mercury injection was used for pore size distribution. For a 
given reservoir the k,/k, v. saturation curves were generally 
less steep the higher the specific permeability with air. For 
sandstones, as porosity increased the k,/k, curves became 
steeper for a given permeability. At given porosities and 
permeabilities clean sandstones gave flatter k,/k, curves than 
argillaceous or calcareous sandstones. The correlations are 
given for three categories of sandstones, depending broadly on 
the degree of shaliness. They are for gas saturation v. air 
permeability for different porosities and at given ratios of 
kg|ko. 

The less steep k,/k, curves were usually associated with a 
pore size distribution curve with a sharp peak among the 
larger pores. G. D. H. 


709. Acoustic velocity in porous media. J. E. Berry. J. 
Petrol. Tech., Oct 1959, 11 (10), AIMME Tech. Paper No. 8085, 
262-9.—Plots of well acoustic velocities against porosities 
measured on cores for sandstones and one type of limestone 
show a reasonable correlation, and it seems preferable to use a 
linear time—porosity basis when velocities are under ca 
10,000 ft/sec. An empirical relationship is revealed between 
porosity from the velocity log and formation resistivity factor 
from electric logs. 
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Pressure, cementation, saturation, and wettability affect 
the velocity. The degree of coupling between the grains ig 
important, and it seems that in water-wet media the oil 
saturation must be high to affect the velocity appreciably. If 
drilling mud filtrate invasion is 2~3 ft the acoustic energy will 
travel in rock which is largely water-saturated. 

Qualitative and approx quantitative interpretation for 
porosity and hydrocarbon concn can be made from electric and 
acoustic logs. Examples of the interpretation are given. 

G. D. H. 


710. Effect of fractional wettability on multiphase flow 
through porous media. I. Fatt and W. G. Klikoff. J. Petrol, 
Tech., Oct 1959, 11 (10), 71-6.—The fractional wettability is 
that fraction of the internal surface which is in contact with 
water or oil. 

Sands were prepared of mixtures of water-wet and oil-wet 
grains (treated with organosilane vapour), and capillary 
pressure curves were obtained using oil to displace water. 
Increase in oil wettability for uniform grains moved the 
curves to lower capillary pressures without changing the 
shape. For mixed grain sizes the change from 0 to 0-5 
fractional oil wettability caused a marked change in the shape 
of the curves. Pore size distributions derived from such 
curves may not represent the true distribution. 

Relative permeability curves were obtained by Welge-type 
calculation from water flood data on the sand mixtures. The 
k,./k. curves changed continuously with a change in fractional 
wettability. G. D. H. 


711. Prediction of approximate time of interference between 
adjacent wells. W. F. Stevens. J. Petrol. Tech., Oct 1959, 
11 (10), 77-9.—Pressure profiles about a well as a function of 
time can be calculated by means of the point source function 
used by Horner in solving the differential equation for the 
pressure distribution during unsteady state flow of a slightly 
compressible fluid. These pressure profiles about each well 
are calculated for a series of times. Interference is assumed 
to occur when both wells show a 25-psi drop at the same point 
for profiles corresponding to the same time. 
An example illustrative of the method is set out in detail. 
G. D. H. 


712. New method of restoring water injection capacity to wells 
plugged with iron sulphide and free sulphur. P. Barnard. 
J. Petrol. Tech., Sept 1959, 11 (9), 12—14.—Evidence has been 
obtained that plugging in many wells involves free sulphur as 
well as iron sulphide. Methods have been developed for 
cleaning which involve: (1) making the plugging material 
water-wet with a non-ionic detergent; (2) acidizing to remove 
iron salts; (3) making remaining free sulphur oil-wet with a 
surfactant; (4) dissolving the sulphur with CS,; (5) flushing 
all fluids into the formation. 

The mechanics of applying the treatment and the vol of 
chemical depend on well characteristics, operating conditions, 
and economics. Field tests have shown the procedure to be 
practicable and economic. It is not a permanent cure, and 
only restores injection capacity. Partial stabilization of 
injection water may reduce the frequency of well clean-outs. 

G. D. H. 


713. Treatments to improve the performance of injection, 
disposal, and water supply wells. J. M. Moore and J. T. 
Rollins. J. Petrol. Tech., Sept 1959, 11 (9), 37-41.—The 
W Texas—SE New Mexico area had 229 water flood projects in 
46 pools operating at the end of 1957. A year later there 
were 281 projects. New water and gas injection wells may 
need acidization. If this does not give suitable results, 
fracturing is employed. Open-hole shooting has been used. 
Water injection wells frequently become plugged by 
deposits. Polyphosphates (5-10 ppm) added to the water 
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may reduce deposits. Citric acid and versenes reduce 
deposition of iron epds, and sometimes reduction of pH helps. 
Corrosion inhibitors reduce attack on equipment, as does 
surface control of O, and CO, in the water. Bactericides are 
specific. 

In workovers it helps to have a sample of the plugging 
material. HCl will dissolve the carbonates. Versenes have 
been used with 5% HCl. Ultrasonic vibrations have been 
tested for breaking up deposits. When wells do not respond 
to acidization, perforating has been employed to allow solvent 
to get behind the deposits. Citric or lactic acid aids in 
keeping iron in soln. Fracturing allows by-passing of badly 
plugged sectors. 

Water supply wells have been acidized or fractured. 

Cases of treatment of gas injection, water disposal, and 
water supply wells are described. G. D. H. 


714. Effect of gypsum on core analysis results. B. G. Hurd 
and J. L. Fitch. J. Petrol. Tech., Sept 1959, 11 (9), AIMME 
Tech. Paper No. 8078, 221—-4.—-Gypsum in rocks may, because 
of its water, give false porosity indications on neutron logs. 
Water saturation and porosity errors may arise from gypsum 
when vacuum or dist procedures are used for measurement or 
preparation. 

70° C is the max temp which can be applied for not more 
than 24 hr. without appreciable loss of water from the gypsum. 

Theerrors have been evaluated experimentally ar.d theoretic- 
ally. Vacuum dist or retort procedures will give water- 
saturated pore vol which are too high by 48% of the vol of 
gypsum; Dean—Stark procedure with toluene has a max error 
of 36°, of the gypsum vol; pore space measurements by 
Boyle’s Law could have an error of 38%, of the vol of gypsum. 

Corrections may be made by allowing for water loss, or 
procedures may be adopted to preclude dehydration. 

G. D. H. 


715. Use of the method of characteristics in determining 
boundary conditions for problems in reservoir analysis. E. H. 
Lee and F. J. Fayers. J. Petrol. Tech., Oct 1959, 11 (10), 
AIMME Tech. Paper No. 8088, 83—4 (summary).—The method 
of characteristics is employed for analysing the character of 
systems of equations, and may form the basis of an integra- 
tion scheme for certain types of problems. A simple method 
is elaborated for finding the characteristics of first and 
second order equations. A variety of problems arising in 
reservoir analysis are used as illustrations. . G. D. H. 


716. Mathematical description of detergent flooding in oil 
reservoirs. F. J. Fayers and R. L. Perrine. J. Petrol. Tech., 
Oct 1959, 11 (10), AIMME Tech. Paper No. 8087, 83 (sum- 
mary).—In water flood lab studies, detergents improve oil 
recovery, but the cost may make this step unacceptable. To 
permit estimation of economic feasibility requires lab studies 
and calculations to predict field results. A Buckley—Leverett 
displacement problem is involved, and the formation of 
saturation and detergent concen shocks has been considered, 
with material balance conditions to express shock velocities. 
A graphical procedure is used. G. D. H. 


717. Meaning of the triple value in non-capillary Buckley— 
Leverett theory. W. T. Cardwell. J. Petrol. Tech., Oct 
1959, 11 (9), AIMME Tech. Paper No. 8086, 82A (summary).— 
The triple value is due to the incomplete and non-rigorous 
nature of the original mathematical physics. A transforma- 
tion equation involved a ratio which assumed an indeterminate 
form when the saturation equation approaches infinity. 
There is similarity to some types of wave equation. An 
improved Buckley—Leverett theory can be formulated that 
accounts for a very large, but always finite saturation gradient 
at the flood front. G. D. H. 
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718. Calculation of stabilized performance coefficient of low 
permeability natural gas wells. F.H. Poettmann and R. E. 
Schilson. J. Petrol. Tech., Sept 1959, 11 (9), AIMME Tech. 
Paper No. 8081, 240-6.—It is time-consuming and wasteful 
of gas to make a direct determination of the stabilized per- 
formance behaviour of a low-capacity, slowly stabilizing gas 
well. Theoretical considerations and field experience have 
led to the use of the isochronal test procedure to get the slope 
of the back-pressure curve, and the short-time variation of the 
performance coeff with time. The short-time transient flow 
data allow the value of the performance coeff to be established 
for large times. The stabilization times for various well 
spacing patterns can be calculated, and thence the perform- 
ance coeff can be obtained. 

Calculated performance coeff have been compared with 
measured values for a number of wells as a function of time. 
The longer the time for the flow test, the better was the agree- 
ment. The nature of the reservoir fixes the time needed to 
get the test data. G. D. H. 


719. Linear frontal displacement in multi-layered sands. 
H. B. Kufus and E. J. Lynch. Prod. Mon., Dec 1959, 24 (2), 
32-5.—A method of computing the movement of fluids during 
frontal displacement has been developed by combining the 
method of Buckley and Leverett, which assumes uniform 
permeability, with that of Dykstra and Parsons, which assumes 
that only the displacing fluid moves behind the displacement 
front. From the expressions derived, and with the aid of a 
digital computer, a closer approximation to real conditions is 
achieved. G. B. 


720. Use these charts to diagnose those problem pumpers. 
B.L. Franks. Oil Gas J., 7.12.59, 57 (50), 106-9.—The use of 
a graphical form of record for the analysis of subsurface pump 
equipment failures is described. All failures are entered on a 
chart which also indicates depth of well, pump size, speed, 
stroke, power consumption, and oil and water production. 


The records assist the choice of remedial action. 
4.0. 


721. How to increase liquid recovery from your gas-condensate 
wells. A.W. Francis and J. D. Lowd. Oil Gas J., 14.12.59, 
57 (51), 68-75.—Liq recovery efficiencies obtainable with 
various combinations of stage separation, stabilization, and 
absorption recovery are considered for gas-dist well streams 
containing from 12 to 165 brl dist/MM cu ft of well effluent and 
for a temp range at initial separator of 10°-80° F. Economic 
considerations are weighed against the attainable efficiencies 
to select the best system for given conditions. J.C. M. T. 


722. Using heat in combination with solvents to clean up 
formation flow channels. J. T. Rollins and L. C. Taylor. 
J. Petrol. Tech., Oct 1959, 11 (10), 33-6.—Clogging materials 
in formation flow channels and on the face of the well bore may 
be inorganic and organic. A combination of solvents and heat 
has been applied for removing these. Gelled oil with 20-60- 
mesh Mg pellets in suspension is injected into the formation, 
and followed by 15% HCl, which reacts with the Mg to 
liberate considerable heat. The temp may rise several 
hundred degrees, liquefying wax and asphalt. The acid 
dissolves lime, oxide, and sulphides. Spent acid and the oil 
are flowed back before cooling is extensive. Release of 
hydrogen may cause turbulence and prove helpful in other 
ways. 

This new technique has proved successful in some 60% of 
the production and injection wells to which it has been applied. 
Many of the wells had not responded to other treatments. 

G. D. H. 


| 
ffect 
ns is 
oil 
if 
will 
for 
and 
flow 
is 
with 
-wet 
lary 
iter, 
the 
the 
0-5 
lape 
such 
ype 
The 
onal at 
een 
959, 
n of 
tion 
the 
well 
ned 
il 
ells 
rd. 
een 
as 
for 
rial 
ove 
ha : 
ing 
of 
ns, 
ind 
of 
its. 
‘he 
ere 
ay 
ts, 
by 
ter 


102 4 


728. Method for calculating multi-dimensional immiscible 
displacement. J. Douglas, D. W. Peaceman, and H. H. 
Rachford. J. Petrol. Tech., Oct 1959, 11 (10), AIMME Tech. 
Paper No. 8090, 85-6 (summary).—The method is based on 
the numerical solution of a finite difference analogue of the 
multi-dimensional differential system describing the displace- 
ment process. Good agreement was obtained with lab results 
for oil recovery in a five-spot model using almost a ten- 
thousand-fold variation in visc ratio. Good agreement was 
also indicated for a stratified model. G. D. H. 


724. Equilibrium calculations on the Kelly-Snyder reservoir. 
H. J. Kennedy, 8. G. Dardaganian, and J. L. Clanton. J. 
Petrol. Tech., Sept 1959, 92-4.—The equilibrium ratios were 
obtained on recombined separator samples, taken when the 
reservoir was above its bubble point, at 500, 800, 1000, and 
14,000 psig and 128° F. The data were extended to higher 
and lower pressures by use of the Fluor charts. 

Conventional material balance equations may have errors 
due to oil dissolved in the gas in the reservoir, to the assump- 
tion that reservoir separation is duplicated by differential 
liberation, and to neglect of the change in gas composition 
with depletion. Calculations were made by the Schilthius 
method and then by assuming a value for the initial hydro- 
carbon-bearing pore space, using the composition to get the 
number of mol there, deducting the mol produced by a known 
pressure drop, and calculating via the equilibrium ratios the 
vol and compositions of the oil and gas phases remaining. If 
the sum is higher than the origina] the initial assumed vol was 
too high. Adjustment is made until a match is obtained. 
The same procedure is used at lower pressures, so giving a 
series of independent estimates of reservoir vol. The average 
of the vol so obtained should be a reliable value. Allowance 
can be made for advancing or injected water. 

The results obtained by this method were less variable than 
for the Schilthius method. G. D. H. 


725. Metering crude oil with a turbine has much to recommend 
it. H. Karlby and W. F. Z. Lee. Oil Gas J., 14.12.59, 57 
(51), 92-6.—Turbine-type flowmeters have not hitherto been 
accepted generally for measurement of crude oil owing to 
variation of calibration factor with flow rate and visc. Tur- 
bine “ slip ” is a function of the Reynolds Number, becoming 
almost constant at high values of R, as encountered in low 
vise liq and at high velocities. The changes in “slip” at 
lower values of R, which apply in the case of crudes, can be 
counteracted by adding to the turbine shaft a cyl rotated with 
small clearance within a concentric hollow stationary cyl. 
Such a compensated turbine meter functions in the entire 
transition and turbulent range of velocities in liq of any com- 
position and vise without change in calibration factor. 
Details of design and practical tests of such a meter are 
described. J.C. M. T. 


726. Tailor the lift to the job. KR. W. Drake, Jr. Oil Gas J., 
4.1.60, 58 (1), 79-81.—The considerations on which a choice 
of artificial lift methods should be made are reviewed. Allow- 
ance must be made for declining output and for amount of 
produced gas when deciding capacities of equipment. Costs 
of rod pump, hydraulic pump, and gas lift are compared for 
a hypothetical 8500-ft well in a solution-gas reservoir. 
J.C. 


727. World output up million barrels daily. Anon. Oz Gas 
J., 25.1.60, 58 (4), 174-5.—Total world crude oil production 
rose by 7:9% in 1959 to 19,458,500 bd. Est reserves are 
293,592,200,000 brl. Production figures, reserves, and 
J.C. M. T. 


refinery capacity are listed by countries. 
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728. Crude production up 4 million barrels. Anon. (jy 
Gas J., 25.1.60, 58 (4), 156-7.—Production of crude oil in the 
U.S.A. in 1959 was 7,045,000 bd, 336,000 bd higher than jp 
1958. Production figures since 1953 are listed by states, 
J.C. M. T, 


729. Liquid reserves 40-54 billion barrels. Anon. Oil Gas J,, 
25.1.60, 58 (4), 160-9.—Gross addition to crude oil and 
natural gas liq reserves in the U.S.A. in 1959 amounted to 
3518 million brl. Net gain was 2887 million brl. Production, 
cumulative production, estimated reserves, and number of 
wells are listed for all larger fields of the U.S.A. 


730. Carbon dioxide flooding for increased oil recovery. L. W. 
Holm. J. Petrol. Tech., Sept 1959, 11 (9), AIMME Tech. 
Paper No. 8079, 225-31.—Linear floods were carried out in 
3-5-inch dia cores 6, 12, or 90 inches long at pressures up to 
2600 psi and temp of 95°-168° F. Sandstone and vugular 
dolomite were used. The oil was displaced by a small slug of 
CO, followed by plain or carbonated water. At the leading 
edge of the CO, slug was a bank rich in light hydrocarbons, 

Oil recoveries of 60-80% were obtained by CO,-carbonated 
water floods, and in both types of rock recoveries exceeding 
80% were obtained above 1800 psi. During the blow-down 
phase the oil recoveries were 6-15% of the original oil in place, 
the figure being higher in the case of carbonated water. The 
amount of CO, needed decreased as the length of path and the 
flooding pressure increased. The permeability of carbonated 
rocks is increased by these flooding materials. 

Oil recovery was higher at temp and pressures for which 
complete miscibility of oil and CO, occurred. D. 


731. Evaluation of water flood prospects. F. H. Callaway. 
J. Petrol. Tech., Oct 1959, 11 (10), 11-16.—Water flood 
recovery is a function of primary recovery efficiency, connate 
water saturation, sweep efficiency, residual oil saturation, and 
crude shrinkage, with vise, permeability, structure, uniformity 
of rock, type, and time of flood, and economics involved as 
secondary factors. The effects of the primary variables are 
examined, and it is concluded that the optimum time for 
initiating a water flood is generally early in the life of the field 
before there has been much shrinkage of the crude. Dis- 
solved gas drive recovery is low, so there should be no doubt 
about water flood possibilities on the score of saturation. 
Failures due to high primary recovery are commonly cases 
where there has been much gravity drainage. 

Sweep efficiency is critical. There is usually a considerable 
risk when the connate water saturation is high. 

The prospects of success may be assessed by considering the 
permissible tolerance in unknown factors. Sweep efficiency 
may be estimated by analogy or from experience. 

G. D. H. 


732. Hydraulic fracturing in water flood operations in Kermit, 
Cherrykirk, and Pecos Valley fields. E. A. Riley. J. Petrol. 
Tech., Sept 1959, 11 (9), 15-22.—Although it has long been 
considered appropriate to acidize or shoot wells in water flood 
operations, there has been reluctance to use hydrofrac lest 
channelling or other bad features resulted. However, this 
technique has been applied in several fields, on both injection 
and producing wells. In most cases the application was made 
at a time in the flood life which could yield valid results and 
make their interpretation conclusive. There is evidence of 
satisfactory results from the 20 producers and four injection 
wells treated in three fields. Two failures occurred, and these 
may have been largely on mechanical grounds. Theoretically, 
the most beneficial fracture system for flooding operations can 
be obtained by low injection vol and high rates, or by medium 
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vol coupled with low rates, the aim being multiple radial 
fractures of limited extent. 

The results of the operations are described, with tabulated 
data and diagrams. G. D. H. 
733. Protection of Maihak measuring devices in oil and gas 
fields against thunderstorm effects. (In German.) G. de 
Monye. Erdél u. Kohle, 1958, 11, 853-4.—An extension of 
the recent article—EHrdél u. Kohle, 1958, 11, 606-8—on the 
Maihak measuring boxes in Engelbostel gas reservoir. A 
scheme is presented, with illustrations, demonstrating the 
method—by means of an overvoltage device—for preventing 
adverse effects of electrically-charged atm on the measuring 
devices. 


OILFIELD DEVELOPMENT 


734. 1959 demand 20,555,000 bd. Anon. World Petrol., 
Jan 1960, 31 (1), 37.—World consumption of crude oil and 
other liq hydrocarbons in 1959 is provisionally estimated to be 
6-9% higher than in the previous year, similar tc the increase 
for 1958. The demand in 1960 is expected to increase less 
rapidly, with an estimated consumption of 1,234,000 bd, or 
6%, compared with 1,330,000 bd in 1959. Estimated 
increases in consumption in 1960 for main areas are as follows: 
W Europe, 8:3%; U.S.S.R. and satellites, 9-6%; Asia and 
Australia, 8-8% ; Middle East, 5-19; Africa, 5°4: N America, 
3:89; and S America, 7-1%. Tables show worid consump- 
tion of petroleum (bd) by areas, 1959-60, and apparent 
demand of refined products by countries and areas, 1957-58. 
C.A. F. 


7385. World crude output 64% higher in 1959. Anon. 
World Petrol., Jan 1960, 31 (1), 36.—World oil production 
increased by 6-4% to 19,300,880 bd in 1959. In the previous 
year, during the recession, output rose by only 3%. It is 
estimated that U.S.S.R. production increased by 11:6% to 
2,550,000 bd in 1959, but other Communist countries showed 
little change in output. Import control in the U.S.A. enabled 
crude production to rise by 5:1%. Venezuela remains the 
second largest producing country, with a production rise in 
1959 of 6-3%. Spectacular changes are reported from N 
Africa with the pipeline completion for the Sahara fields. 
There was little change in W European production in 1959, but 
in the Middle East there was an increase of 5%. 

Tables show world crude oil production (bd) by countries 
for 1958-59 and percentage distribution of world crude pro- 
duction. C..A. F. 


736. Is 1960’s big exploration story now being written? F. J. 
Gardner. Oil Gas J., 11.1.60, 58 (2), 123.—Drilling is being 
carried out in the Kaiparowits Basin in S Utah. The area lies 
to the W of the Rocky Mountain Paradox Basin, and it is 
flanked to the W by a complex zone made up of the Kaibab 
uplift, the Paunsaugunt fault, and the Sevier fault. Success- 
ful drilling in this region would create a new exploration 
theatre in the U.S.A., and two wildcats now being drilled are 
said to be the most significant in the country. Unconfirmed 
reports indicate that potentially commercial oil and gas shows 
have been found at several depths. Subsurface data in the 
area are sparse. C.A. F. 


737. Deeper drilling may tap new eastern reserves. J. C. 
McCaslin. Oil GasJ., 18.1.60, 58 (3), 131.—Recent discoveries 
in Pennsylvania, Ohio, Ontario, and Michigan have encouraged 
interest in the oil possibilities of the Cambrian and Ordovician 
rocks in the NE states of the U.S.A. Relatively few deep 
wells have been drilled in this province, but recent wells have 
proved commercial production in the Cambrian (Pennsyl- 
vania: 1959), Cambro—Ordovician (Morrow County, Ohio: 
1960, in Glenwood dolomite). Most of the interest centres in 
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the Ordovician, where prime targets are the Trenton and 
Black River. Michigan and SW Ontario are the main areas of 
interest. C. A. F. 


788. Can we do it again? F.J.Gardner. Oil Gas J., 4.1.60, 
58 (1), 115.—Outstanding events in exploration and drilling 
in the U.S.A. during the 1950s are briefly noted. During the 
past ten years five new producing states have been created, 
together with six new basins and many new concepts on oil 
occurrence. The deepest well in 1950 was 20,521 ft, and by 
1958 this record had been increased by 4819 ft. U.S. crude 
reserves in 1950 were 26 billion brl; since then 23 billion brl 
have been produced, and reserves are now 33-5 billion brl. 
Daily production has increased by 40% in ten years. There 
is much scope for further exploration in such areas as the 
Williston, Paradox, Black Warrior, and Anadarko Basins. 

C. 


739. Discovery of world’s largest gas field is prelude to a chain 
of new strikes for the Panhandle. K.Chasteen. Oz! Gas J., 
25.1.60, 58 (4), 327.—The Panhandle region of Texas and 
Oklahoma has been a major producing region for many years, 
but active exploration has been maintained, and this reached 
a climax in 1959. During 1959 exploratory well success 
ratios ranged from 40 to 60%, in spite of many dry holes in 
the Palo Duro and Raton Basins. (Overall wildcat success 
ratio in the U.S.A. was 1:12.) Most of the drilling was deep, 
but with some shallow developments in Kansas, Oklahoma, 
and Texas. Operations in the area during 1960 are fore- 
shadowed, and it is expected that there will be higher drilling 
costs. Many leases are due to expire, which will assure active 
drilling by major companies and increasing farm-outs. More 
pipelines are due. New pays and 1959 developments are 
outlined. C.A. F. 


740. Black Warrior Basin awakens. N. Williams. Oil Gas 
J., 21.12.59, 57 (52), 112.—A recent oil discovery in Mississip- 
pian Chester in Monroe County, Mississippi, is reported. This 
is the first significant oil find in the Black Warrior Basin, 
excepting the short-lived New Hope field, which was aban- 
doned after producing for one year in 1954. The new pay is 
the Carter sand, which produces gas elsewhere. This area has 
hitherto been discouraging for exploration because of complex 
geological conditions, hard formations, high-cost drilling, and 
limited gas markets. Recent improvements in drilling and 
completion techniques, such as fracturing, together with this 
recent discovery, should encourage exploration in the area, 
where there are extensive prospects. C. A. F. 


741. Wildcatters cash in on new methods in old areas. F. J. 
Gardner. Oil Gas J., 21.12.59, 57 (52), 107.—In recent years 
there has been a revival of interest in the oil and gas possi- 
bilities of Ohio, and gas exploration in the older producing 
regions has been successful. A typical project is being carried 
out at Swan, Vinton County, where wildcats based on old 
drillers’ logs have found good production. Modern techniques 
and drilling and completion practice, combined with an 
intensive study of old records, should give successful results. 
Exploration in the area is also encouraged by the absence of 
proration and a ready gas market. C. A. F. 


742. 1959: biggest year for the Rockies. J. C. McCaslin. 
Oil Gas J., 21.12.59, 57 (52), 108.—There was active explora- 
tion in the Rocky Mountain area of the U.S.A. during 1959, 
and there have been major oil discoveries scattered over the 
area. Fewer tests were made in Montana, but a wildcat in 
Sheridan County found prolific oil at ca 8000 ft in a sparsely 
drilled part of the Williston Basin. There has also been active 
development at Stensvad and Tyler in Central Montana. 
Several important finds and extensions are reported from the 
Dakotas, but the most active was Wyoming, where successful 
wildcats were drilled in the Green River, Wind River, and 
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Powder River Basins. In the Wind River Basin, for example, 
there have been Tertiary and Upper Cretaceous discoveries 
along the unexplored N and NE rim of the basin. Four 
important new fields were found in the Powder River Basin. 
Other areas of interest were the Denver, Piceance, Paradox, 
and San Juan Basins. C. A. F. 


748. Four-company team tackles Athabasca. Anon. Oil 
Gas J., 18.1.60, 58 (3), 44-5.—A new extraction process is 
being tried on pilot scale by four oil companies jointly on the 
Athabasca tar sands. A mining wheel digs 9600 cu yd of oil 
sand daily, and feeds it to an accompanying self-propelled 
extraction plant. The sand is mixed with a light hydrocarbon 
solvent and the extract watered off by addition of hot water. 
Clean sand is returned to the escarpment and the liq mixture 
piped to a refinery, where solvent, water, and bitumen are 
separated. The bitumen has 7-5 API gravity, 5% sulphur, 
200 ppm vanadium, and the 50% point on dist is ca 1000° F. 
J.C. M. T. 


744. Sarajeh: Iran’s next big field. P. Swain. Oil Gas J., 
21.12.59, 57 (52), 61-2.—The Sarajeh structure, ca 3 miles SE 
of Qum, Central Iran, is ca 30 miles long and up to 6 miles 
wide. Sarajeh-1 was abandoned when incipient cratering 
occurred while drilling into Oligo-Miocene limestone at 
7900 ft. Sarajeh-2 has potential flow of 2800 bd high gravity 
condensate and 40,500 MM cu ft/day gas. Two more wells are 
drilling. J.C. M. T. 


745. Alborz is proving a tough customer for Iranians. P. 
Swain. Oil Gas J., 14.12.59, 57 (51), 62-6.—The eighth well 
is now being drilled at ca 10,000 ft on the Alborz structure, 
Tran. Alborz-5 blew out spectacularly in Aug 1956; Alborz- 
5A encountered high pressure at ca 7800 ft and was shut in. 
None of the remaining five wells succeeded in reaching the 
equivalent of the Asmari limestone, which is the target, owing 
to mechanical trouble caused by overlying salt, anhydrite, and 
plastic red saline marls. 


749. The effect of tank coating on tanker efficiency. Anon. 
Corrosion Tech., 1959, 6, 369-71.—The limitations of cathodic 
protection, dehumidification, and corrosion inhibitors are 
briefly indicated. The ‘“ Intergard”’ adduct-cured epoxide 
paint system gives complete protection and is expected to last 
for several years, G. B. 


750. Methane and methane ships. C. I. Kelly. Petrol. 
Times, 29.1.60, 64, 82.—In August 1959 the Methane Pioneer 
satisfactorily underwent her first survey under the rules of the 
American Bureau of Shipping and Lloyd’s Register of 
Shipping. Several crossings with liquefied natural gas have 
been made across the Atlantic to Canvey, where the cold liq is 
pumped to shore connexions through stainless steel pipe 
articulated at special ball-joints to permit the vessel to rise 
and fall 25 ft with the tide. 

Aluminium alloy pipelines insulated with 6 inches of 
Onazote carry the liq to two aluminium alloy—welded 1000-ton 
tanks, externally insulated and enclosed in an outer steel shell; 
the liq is regasified and the gas piped to Romford, Essex, to be 
reformed into 500 Btu town gas. 

Sale of liq methane in the energy market at prices competing 
with coal and oil is not likely, owing to high cost of building 
and operating diverse plants and tankers needed to bring it to 
Europe. 

Natural gas sources include the Sahara, W Pakistan, Saudi 
Arabia, and Venezuela. A table shows approx composition of 
available natural gas supplies which seem assured. G. A. C. 
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746. Libya’s Zelten field scores again. Anon. Oil Gas J., 
30.11.59, 57 (49), 56.—On deepening, Zelten-3 yielded 100 
brl/hr of fluid on 22 hr DST of a 45-ft limestone section topped 
at 7615 ft. The fluid was 68% oil and 32% emulsion. This 
pay is ca 2000 ft below the prolific Paleocene zone found in 
Zelten-1 and 2, which was dry in Zelten-3. Of 61 wells so far 
drilled in Libya, 14 are oil producers and two gas producers, 
Probably a W Paleozoic and an E Tertiary geological province 


747. Australia needs oil. Anon. Oz] Gas J., 18.1.60, 58 (3), 
134.— Exploration has been carried out in Australia for many 
years, and geological and geophysical work have defined many 
areas for drilling. Most areas with possibilities for oil produc- 
tion have now been leased by major and independent com- 
panies. Oil and gas shows have been known for over 100 
years, and gas was found in commercial qualities at Roma in 
Central Queensland in 1900. In spite of active drilling in 
recent years, at Rough Range in W Australia and elsewhere, 
commercial oil still awaits discovery. Oil shows were, how- 
ever, found in 1959 in a wildcat in the Great Artesian Basin, 
and gas was found 19 miles from Sydney. In New Guinea a 
well in 1958 near Puri produced 3500 brl in three days before 
making salt water. Generous incentives are offered to attract 
exploration in Australia, where the consumption is ca 216,000 
bd (or $300 billion annually). ©: 2. ¥. 


748. Profitable development and operation on 1000 barrel per 
acre recovery. T. Hungerford. Prod. Mon., Dec 1959, 24 
(2), 20-6.—The area considered contains a secondary recovery 
reserve of 1-1 million brl in a thin bed of tight sand which 
limits fluid flow rates and necessitates wide spacing. The area 
was worked profitably by combined gas injection and water 
flooding, making use of old producing wells and second-hand 
equipment. Detailed figures are given for costs and produc- 
tion. G. B. 


751. The Thomas Lowe Gray Lecture. Anon. Petrol. Times, 
12.2.60, 64, 114.—A report is given of the 32nd lecture in the 
series entitled ‘‘ Technical and Economic Aspects Covering the 
Ocean Transportation of Liquid Methane,” by Dr J. J. 
MeMullen of New York on 20 January 1960 to the Institution 
of Mechanical Engineers. 

Three possible choices exist for liq methane carriers: & 
converted dry cargo boat, a converted tanker, and a newly- 
constructed special type tanker. Balsa wood insulation 
limits life of insulation to eight years, and the method of con- 
struction is dependent on regulations. 

Price of gas oil source, a most important factor, and cost of 
liq gas transportation are linked with particular trade route 
rules. 

The most economic process is to build a new ship. Experi- 
ence of operation, basically a factor of time, will count heavily 
in such an operation. G. A. C. 


752. Sea transport of liquid methane. J. J. McMullen. 
Engineer, Lond., 1960, 209, 213—-18.—Forecast of 50 sea-going 
gas carriers by 1970. In 1958 56% (6 x 10" ft*) of Vene- 
zuelan gas was flared. Physical props C,—C,, and other (non- 
hydrocarbon) gases are tabulated. Metals for low temp use 
include Cu, Al, Ni, and some stainless steels, and are single- 
phase metals crystallizing in face-centred cubic lattice struc- 
ture. Conversion of tanker to liq CH, duty is described; 
sketch plans of several LPG tankers are given and features of 
each discussed. V. B. 
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753. The theory and practice of piping in a process industry. 
(In Dutch.) E. F. Boon. Ingenieur, ’s Grav., 1.1.60, 72 (1), 
Ch 1.—Various theoretical and practical aspects of piping 
design are discussed. Equations are given to determine the 
dia, wall thickness, and pipe material in relation to the flow, 
the pressure drop, and the expansion allowable in the pipe. 
Standards are suggested for the permissible rate of leakage 
(per m of periphery) being 0-1 mg/sec for gas under pressure, 
1 mg/sec for liq under pressure, and 10~° g/sec for gas under 
high vacuum. A brief discussion on material and pipe 
installation costs suggests that extra capacity designed into 
a system does not involve a proportionately higher capital 


REFINERIES AND AUXILIARY 
REFINERY PLANT 


755. Unusual refinery unit produces phenol-free waste water. 
R. A. Labine. Chem. Engng, 1959, 66 (17), 114.—In Cities 
Services new 20,000-bd refinery at Bronte (Ontario), close to 
$3 million has been spent on facilities to prevent atmospheric 
and water pollution. The waste water treating plant is 
unique in its combination of units to give probably the purest 
waste water in the petroleum industry. It has three interest- 
ing features: (1) improved aeration tank design to give high 
biological oxidn efficiencies; (2) housing of all units to main- 
tain optimum 95° F temp for biological phenol removal; and 
(3) use of ozone for final phenol removal. The latter is 
believed to be unique in the petroleum industry and reduces 
the phenol content to 0-012 ppm. 

Detailed description and a very large and clear flowsheet of 
the unit are included in the paper. M. F. M. 


756. Automatic programming in reactor and cracking furnace 
design. J. R. Cobb. Petrol. Engr, Jan 1960, 32 (1), C34.— 
The writer shows that considerable time may be saved by 
using general or special purpose automatic programming 
routines. The application of such routines to the calculation 
of reactors and cracking furnaces is illustrated. G. D. F. 


757. Five common cooling-water problems. J. T. Russell. 
Oil Gas J., 1.2.60, 58 (5), 101.—Water treatment is described 
using automatically-controlled sulphur burners at eight 
installations for up to seven years to solve problems due to 
scale, corrosion, fouling, and decay. 

Requisite is to prevent precipitation of calcium carbonate, 
which is achieved by reducing concen of Ca** or of CO, or of 
both, by “‘ softening ” the water to reduce the Ca**+ conen or 
by reducing alkalinity of the raw water with acid to lower 
CO,- conen, thus a sulphur-burner installation conditioned the 
water to maintain pH of 5-5 in the initial cooling system. 

No solution has been found to biological fouling and decay 
problems; chlorine attacks redwood components of cooling 
- and algecides and bactericides are not very success- 

Tables show water analyses and cost of treatment. 

G. A. C. 


758. Performance of aluminium in refineries. P. W. Sher- 
wood. Corrosion Tech., 1959, 6, 375-8.—Practice and 
experience in the U.S.A. are described. Aluminium is resis- 
tant to corrosion by water in the pH range 4-5-8-5, H,S, CO,, 
NH,, dry SO,, and many other epds. Traces of heavy metal 
salts are deleterious. Pitting is reduced by the use of an alloy 
coated with a more anodic alloy. Other valuable properties 
are the high strength of the alloys, low wt, low cost/unit vol, 
ease of fabrication, high reflectivity and thermal conductivity, 
and its non-magnetic and non-sparking characteristics. 
Nominal compositions of aluminium alloys are given. G. B. 
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investment. A list of formule, together with a worked 
example, illustrates all the important points of pipe perform- 
ance and design. D. C. E. de W. 


754. A mathematical study of two-phase flow in well flowlines 
(Pt2). B.T. Yocum. Petrol. Engr., Jan 1960, 32 (1), B59.— 
An expression is obtained for flowline pressure drop in terms 
of the flow potential. Graphical methods of representation 
are indicated. The remainder of this part is concerned with 
sample calculations illustrating the equations and techniques 
developed in this and the earlier part. 


G. D. F. 


759. Here is an easy approach to centrifugal-compressor 
selection. S. L. Cole. Oil Gas J., 8.2.60, 58 (6), 107.—Five 
charts and graphs are given, from which an approx answer to 
compressor selection problem can be obtained. 

Pertinent data includes hp, number of stages, dischar 
temp, and compressor speed. G. A. C. 


760. New distillation plant produces fresh water at low cost. 
Anon. Oil Gas J., 18.1.60, 58 (3), 93.—A new type dist unit 
at the Wafra station of the American Independent Oil Co, 
Kuwait, Saudi Arabia Neutral Zone, to generate steam directly 
from brackish or sea water, the steam being condensed to pro- 
vide a source of pure water for any use. The plant is low cost, 
depends on readily available gas, and has a throughput of 
25,000 gal/day, ca 50-75% of feed being converted to dist 
water. 

A diagram of layout is given. G. A. C. 
761. How to estimate heat exchangers. A. B. Buthod. Oil 
Gas J., 18.1.60, 58 (3), 67.—Ca 90% of heat transfer require- 
ments necessary for rapid estimates for new, or changes in 
existing heat exchangers can be determined from the given 
compilation of charts and graphs. 

Several examples are provided and worked out, and include 
such factors as heat balance, mechanical design (including 
tube sizes, lengths, shell dia, and tube pitch), basic heat 
transfer equation, film coeff, and pressure drop. G. A.C. 


762. Calculus of finite differences. Applications in chemical 
engineering. (In French.) P.Trambouze. Rev. Inst. frang. 
Pétrole, 1959, 14, 1275-94.—Mathematical analysis of opera- 
tion of multi-stage apparatus used in chem industry can be 
facilitated by use of calculus of finite differences. Principles 
of theorem of finite differences are reviewed and examples of 
their application in chem engineering cited. 10 refs. 
(Author’s abstract.) 


DISTILLATION 


763. Discontinuous rectification calculation with regard to the 
hold-up. (In German.) D. Mohnhaupt. LHrdol u. Kohle, 
1958, 11, 858-62.—Influence of hold-up on dist quantity, liq 
concn, reflux relations, and rectification time are investigated. 
Owing to the large number of variables, ca 20, complete calcu- 
lation of rectification installations for required separation is 
difficult. However, methods presented permit calculations 
of plate liq of rectification columns. Operation is considered 
in which const dist conen and const vapour loading of the 
column are maintained. A further procedure makes possible 
determination of the course of the reflux relation, dist quantity, 
and plate conen with rectification time when the hold-up of 
the installation cannot be neglected. Developed procedures 
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rest chiefly on graphical methods. Calculation of hold-up 
conen has shown that mathematical evaluation is long and 
tedious. Accuracy of graphical methods suffices for practice. 
11 refs. R. T. 


CRACKING 


764. Sand broadens thermal cracking range. L. S. Cronan. 
Chem. Engng, 1959, 66 (17), 66.—To improve cracking of 
petroleum-derived feedstock to olefins, Erdélechemie GmbH 
recently came on-stream with a completely new type of 
thermal cracker at its petrochemical plant in Dormagen 
(Germany). The output of plant will be 35,000 tons/pa of 
C,-C, olefins. This cracking unit surpasses accepted thermal 
cracking practice because it transfers heat more effectively by 
utilizing circulating fluidized sand. The ‘“ Sand Cracker ” 
will process liquefied gases and gasolines with bp that range 
up to 305° F. It can also process light-boiling dist and crude 
feedstocks. 

The paper describes the plant and gives a flowsheet and 
some data on yields and product qualities. M. F. M. 


765. Correlations between yield and quality in cracking 
operations. (In French.) P. Wuithier. Rev. Inst. frang. 
Pétrole, 1959, 14, 1154-85.—Statistical survey has enabled 
correlations to be made between characteristics of charging 
stock and yield and quality of products for several processes. 
Each process is dealt with under the following headings: 
characteristics of charge, yield and characteristics of products 
(obtained from nomographs), schematic diagram of process, 
example of calculation, refs. Processes covered are: thermal 
reforming (two nomographs, seven refs), Pt cat reforming 
(three nomographs, 13 refs), vis-breaking (seven nomographs, 
seven refs), fluid coking (two nomographs, three refs), and 
TCC-type cat cracking (three nomographs, nine refs). 
W. A. M. 


766. Processing feedstocks for cat cracking. K.K. McMillin. 
Oil Gas J., 8.2.60, 58 (6), 89.—Treating operations at the 
Baytown, Tennessee, plant of Humble Oil and Refining Co 
includes vacuum dist of gas oils, deasphalting of residuum, 
hydro-desulphurization of sour gas oil, dist, and phenol 
extraction of cycle stocks. 

This system has increased production of premium and regu- 
lar grades of gasoline and of petrochemical raw stock, and 
treating costs of cracked products have been minimized and 
sulphur corrosion in downstream processing has been reduced. 

A flow sheet is given, and graphs show comparison of vola- 
tile nickel and vanadium content with cut-point temp for W 
Texas vacuum residuum, and effect of yield level. G. A. C. 


767. How Richfield reduced cat cracker feed contamination. 
E. C. Herthel e¢ al. Oil Gas J., 1.2.60, 58 (5), 86.—Metal 
contaminants have an adverse effect on cat selectivity, nickel 
being by far the most serious in effect. Richfield Oil Corpn 
reduced metal content by improved fractionation in the 
vacuum-dist unit at its Watson, California, refinery, where 
high hydrogen-gas and high coke make limited capacity, and 
cat consumption was high. 

Changes made in the trays of the column increased number 
of fractionating trays from one to three without altering 
total number of trays. 

Metal analyses of the heavy gas oil are made by emission 
spectrograph three times a week to maintain product quality, 
and properties such as gravity, dist, and Conradson carbon 
value are also determined and used as qualitative guide. 

Tables show fluid cat cracking unit feedstock inspections 
and comparison of initial compressor operating conditions with 
design specifications. Flow diagrams are also given. 

G. A. C. 
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768. Uniform heat raises reformer output. C. S. Cronan, 
Chem. Engng, 1959, 66 (17), 62.—California Ammonia Co’s new 
anhydrous ammonia plant at Lathrop (California) boasts g 
synthetic-gas section that is setting new performance levels 
due to a new type of steam-—methane reformer. The ney 
reformer shows a considerable improvement over the older 
types, largely because of more uniform and controlled heat 
distribution to cat tubes. It is a special modification of the 
gradiation heater (with radiant burners heating reforming 
tubes) utilizing 140 Duradiant burners positioned in seven 
rows along furnace walls. Both sides of the tubes receive 
radiant heat, and as there is no flame there is no problem of 
flame impingement. 

To produce synthesis gas for conversion to ammonia, natural 
gas at 200 psig is passed through activated carbon and then 
mixed with steam before being heated to 1600° F in the 
reforming tubes, which contain active nickel oxide cat. The 
reformed mixture discharging from the tubes at 1400° F and 
110 psig contains 74% H,, 8% CO,, 14% CO, and 4% CH, 

M. F. M. 


769. Isocracking bids for the gasoline pool. C. S. Cronan. 
Chem. Engng, 1959, 66 (23), 106.—California Research Corpn 
has recently announced a new hydrocracking process named 
*‘Tsocracking.” It uses a rugged new cat cheaper than 
conventional noble metal cat and more moderate conditions: 
500-2000 psig, 400°-700° F. Combination of new cat and 
low temp upgrades refractory middle dist, yielding 100% by 
vol of valuable gasoline components, such as isoparaffins, 
toluene, and xylenes. 

Fresh feed and heavy recycle from the product splitter join 
hydrogen and are preheated against reactor effluent. Then 
more hydrogen, preheated in a furnace, is added and the 
stream enters the top of the cat reactor. After reaction stage, 
recycle hydrogen and fuel gas are taken off, remaining effluent 
going to a stabilizer which separates out C,’s and lighter. 
Bottoms go to a splitter, which gives light isocrackate over- 
head and a side stream of heavy isocrackate. M. F. M. 


770. How Atlantic attacked fouling of preheat exchangers in 
cat reforming units. Anon. Oil Gas J., 25.1.60, 58 (4), 
245.—Studies by Atlantic Refining Co on two cat reforming 
units subject to sharp build-ups in pressure drop through the 
preheat exchangers showed that modifications in operation 
techniques and equipment ended fouling caused by oxidn of 
naphtha feedstocks. 

Well-maintained floating-roof tanks and elimination of 
undesirable feedstocks curtailed fouling of preheat exchangers 
and nitrogen blanketing of storage tanks, hydrogen stripping 
removal of unsaturates from feed, and partial removal of 
oxygen resulted in significant improvements. G. A. C. 


771. “ Complexforming ” process for catalytic aromatization 
of gasoline and preparation of cyclohexane. (In French.) 
I. V. Nicolescu, A. Popescu, and A. Papia. Rev. Inst. frang. 
Pétrole, 1959, 14, 1008-15.—Literature review of chem 
reactions involved in cat reforming of gasoline leads to con- 
clusion that improved results would be obtained by reforming 
C, and C,_, fractions separately. In pilot plant ‘‘ Complex- 
forming ”’ process described Moldavian S.R. gasoline (40°- 
190° C) was fractioned to yield light ends, 65°-90° C cut, and 
90°-190° C residue. The 65°-90° C cut was platformed in two 
or three reactor stages at 490°-500° C and 26-32 atm, using 4 
cat of Pt—-Al,O, (+F), to yield an aromatic-rich fraction from 
which pure C,H, could be extracted. The 90°-190° C cut was 
platformed in two or four reactor stages at 505°-515° C and 
37-42 atm, using a cat of Pt-silicoalumina (+F), to yield high 
ON gasoline, from which pure toluene and xylenes could be 
extracted. Non-aromatics from the extraction processes 
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ABSTRACTS 


were recycled with the 90°-190° C cut. An additional pro- 
cess is described, whereby pure cyclohexane was obtained by 
hydrogenation (using platformer recycle gas) of C,H,, using 
56% Ni on SiO, as cat. Operating conditions and results are 
tabulated. 20 refs. W. A. 


HYDROGENATION 


772. and dehydrogenation. J. T. Bradbury 
a al. Industr. Engng Chem., 1959, 51, 1111.—This is a 
review article, describing the developments in hydrogenation 
and dehydrogenation during 1959. In hydrogenating carbon 
oxides, iron continues to be the significant constituent of 
catalysis for the synthesis step of processes such as Fischer— 
Tropsch. Copper has been included frequently as a promoter, 
along with oxides of Al, K, Cr, and Mg. A zinc cat is claimed 
to synthesize aromatic hydrocarbons. Studies have been 
made on the formation of iron carbides and active surfaces on 
the cat and on the function of binuclear iron carbonyls as cat 
reaction intermediates. 

Oxo synthesis, ammonia synthesis, oil and fat hydrogena- 
tion, and the hydrogenation of acetylenes, olefins and aromatic 
hydrocarbons, petroleum, coal, and related materials are dealt 
with in the paper. Comprehensive data on various processes 
and cat used are provided, and the bibliography includes hun- 
dreds of refs. M. F. M. 


POLYMERIZATION 


773. Polymerization. F.H. Bolton. Industr. Engng Chem., 
1959, 51, 1135.—This review article is devoted almost entirely 
to listing the polymerization processes, copolymers, cat, and 
inhibitors (in tabulated form) and a very comprehensive 
bibliography. The place of Ziegler—-Natta stereoregular co- 
polymers in future plastics production is not yet certain. One 
of the most important recent developments has been the pre- 
paration of crystalline polymethyl—-methacrylate by alkyl- 
lithiums or by free radical initiators at low temp. A most 
intensive research effort has produced a multitude of publica- 
tions and patents on Ziegler-type cat. Radiation of al] types 
is increasingly used to catalyse polymerization, although not 
necessarily replacing cat of the more conventional type. 
M. F. M. 


774. Look at radiation ethylene processing. B.G. Bray et al. 
Petrol. Refin., Sept 1959, 38 (9), 255.—The article describes a 
design for polymerization of ethylene by y radiation, including 
process consideration and estimated costs. The purpose 
behind this estimate has been to indicate that the radio- 
polymerization of ethylene is comparable with present proven 
methods. The work has been carried out in the Fission 
Products Lab of the University of Michigan, and the author 
hopes that industry will pursue this process further in order to 
verify its expected potential. M. F. M. 


ALKYLATION 


775. Alkylation. L. F. Albright and R. N. Shreve. Industr. 
Engng Chem., 1959, 51, 1054.—This article is a review of the 
developments in alkylation during 1959, and contains a very 
comprehensive list of refs. Several additional alkylation 
facilities for carbon-carbon aliphatic alkylation have been 
completed in the U.S.A. during 1959, and research in “ alkyl- 
ate” production has resulted in a large number of patents and 
process improvements which are shown in the paper. Several 
new types of cat have been found to be effective, and the 
processes for their use are described. 

Dealkylation and disproportionation of short-chain alkyl- 
aryls are being investigated by many lab. The paper covers 
carbon—-oxygen, carbon-sulphur, carbon-nitrogen, carbon- 
silicon, and carbon—metal alkylation processes. M. F. M. 
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776. Alkylation now goes after propylene. H.D. Putney and 
O. Webb, Jr. Petrol. Refin., Sept 1959, 38 (9), 166.—Until 
a few years ago the alkylation process was used primarily in 
the alkylation of isobutane with the butenes. Subsequently 
a number of new plants were designed to alkylate isobutene 
with mixtures of propylene and butenes. This article presents 
a@ summary of the recent experiences of operating companies 
processing mixed feedstocks and comments on design factors 
and trends in the design of propylene alkylation units. 
M. F. M. 


777. Key to propylene alkylation found. W. 8. Knoble and 
F. E. Hebert. Petrol. Refin., Dec 1959, 88 (12), 101.—High 
acid consumption has always shaded the economic picture of 
commercial propylene alkylation with sulphuric acid cat. By 
increasing the dispersion of oil in the acid at its Beaumont 
alkylation unit, Mobil Oil Co has: (1) decreased acid consump- 
tion from 1-85 to less than 0-7 lb/gal of total alkylate; (2) 
increased Research leaded octane by 1-5 numbers; and (3) 
decreased total alkylate end point by more than 30° F. 

A general description of the unit is given in the paper, to- 
gether with a flowsheet. The unit, which came on stream in 
June 1958, and the study of the results so far obtained leads to 
the following conclusions: olefin feeds with propylene concn 
exceeding 95% can be alkylated with H,SO,. ON of total 
alkylate F.1 + 3 ce TEL is 101-5. End point of total alkyl- 
ate 300° F. Acid consumption 1-1 Ib/gal. The key to 
successful alkylation of propylene is a highly dispersed emul- 
sion. Contactor design for propylene alkylation requires 
greater hp for mixing than is required for butylene alkylation. 


778. Intact alkylation of benzene and homologues with di- 
isobutene. R.A. Sanford, 8. M. Kovach, and B. 8. Friedman. 
Industr. Engng Chem., 1959, 51, 1455.—Previous work has 
indicated that alkylation of benzene and toluene with di-iso- 
butene in the presence of strong acid cat generally results in 
depolyalkylation, yielding scission products such as mono- 
and di-tert-butyl derivatives. 

These side reactions may be controlled and octylation of 
toluene effects a good yield if favourable operating conditions 
are chosen. For each cat there is an optimum temp range 
above which excessive depolyalkylation and side chain skeletal 
changes occur; below it, polymerization becomes the main 
reaction. Under certain conditions, dodecyl and hexadecyl 
derivatives are formed. By comparison, intact alkylation of 
benzene and tert-alkylbenzenes is more difficult. Pure 
1,1,3,3-tetramethylbutyl derivatives were obtained only from 
o-xylene and toluene. 

Useful surfactants can be prepared from these aromatics 
having the intact C, side chain. M. F. M. 


ISOMERIZATION 


779. Isomerization. S. F. Perry. Industr. Engng Chem., 
1959, 51, 1121.—The trend towards high temp isomerization 
which had gained favour around 1957 has now been reversed. 
More active and selective cat systems permit reasonable 
reaction rates at low temp, where equilibrium is more favour- 
able to the desired isomers. One process reviewed uses a 
platinum-containing cat of such enhanced activity and 
selectivity that it permits isomerization essentially to equili- 
brium at 200°-500° F. 

Butane isomerization (the Shell liq phase process, the UOP 
Butamer process, etc.), pentane-hexane isomerization, and 
similar processes are described. The article, which is the 
review of literature, contains many useful refs. M. F. M. 
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SPECIAL PROCESSES 


780. Synthesis and properties of monoalkylbenzenes of carbon 
number C,, to C,, with branched alkyl chain and their hydro- 
genation products. (In German.) A. D. Petrow. Erdél u. 
Kohle, 1958, 11, 855-7.—Synthesis of alkylbenzenes of hydro- 
carbons C,,-C,,, carried out by condensation of Mg-haloid- 
benzyl with tert-haloidalkyls to determine the influence of the 
latter on the alkylbenzene yield is discussed. Synthesis of 
C,, alkylbenzenes was carried out by various methods to 
investigate the influence of the dodecyl] chain on the cleansing 
effect of the sodium dodecylbenzene sulphonate. Hydro- 
carbons of both groups were hydrogenated, and from hydro- 
genated and unhydrogenated materials set pt and vise were 
determined, since these products are of interest as diesel fuel 
constituents. In all, 12 monoalkylbenzenes with a branched 
chain, in the range C,,-C,,, were synthesized by various 
methods for the first time. On many of the products set pt 
and vise were determined. 19 refs. R. T. 


781. A better way to extract aromatics. C. H. Deal, Jr, et al. 
Petrol. Refin., Sept 1959, 38 (9), 185.—Shell Development Co 
has developed a commercial process for manufacturing 
sulpholane, a solvent which has superior properties for the 
extraction of aromatics for hydrocarbons in the gasoline 
boiling range. The article gives basic properties of sulpholane 
and compares it with diethylene glycol. Pilot-plant data are 
presented for sulpholane extraction to produce an extract 
having a 105-4 Research ON at 3 ml TEL/gal for a reformate 
feed of 96 leaded Research ON. Also bench-scale data are 
presented for sulpholane extraction to produce high purity 
aromatics. The commercial process designs are then com- 
pared with those for diethylene glycol. M. F. M. 


782. Removal of nitrogen and metals from petroleum stocks 
with hydriodic acid. W. E. Garwood et al. Industr. Engng 
Chem., 1959, 51, 1377.— Metallic and nitrogeneous constituents 
of petroleum fractions not only poison cat used in cracking, 
reforming, and isomerization, but also promote corrosion. 
The severity of their removal by hydrogenation processes often 
results in costly hydrogen consumption by side reactions. 

Almost all of the metals (V, Ni, Fe) and 80-85% of the 
nitrogen were removed from both California crude and coker 
gas oil by a non-hydrogen consuming process using aq hydr- 
iodic acid at 700° F. Sulphur removal was also high (70-80%). 
The hydriodic acid is partly converted to iodine. 

Oil and iodine recoveries were only 90-95%, and some 
corrosion was encountered. If these troubles were overcome 
the process would probably first be used for treatment of low- 
grade crudes and refractory stocks. M. F. M. 


783. Regenerative catalytic reforming. C. E. Slyngtad. 
Industr. Engng Chem., 1959, 51, 993.—Regenerative cat 
reforming is used to describe a process in which the cat is 
intermittently treated with oxygen containing gas to remove 
coke, with or without cat removal from the reaction vessel. 
Regenerative cat reformers utilizing platinum cat reduce cat 
replacement cost, increase stream efficiency, increase average 
yield, and provide more nearly continuous sources of hydrogen- 
rich gas. 

The author predicts that all platinum reformers will be 
operating regeneratively within ca five years. M. F. M. 


ABSTRACTS 


784. From natural gas remove H.S by freezing. J. K. Im and 
F. Kurata. Petrol. Refin., Sept 1959, 88 (9), 199.—The Paper 
gives the description and flowsheet of a new process for 
removal of H,S from natural gas by decantation of the lig and 
freezing out of pure solid hydrogen sulphide. The necessary 
equipment is simple and external power requirements are low, 
according to the authors. The process has not yet been used 
commercially. M. F. M. 


785. Manufacturing process for isoprene. (In French.) ¥M, 
Hellin, H. Guerpillon, and F. Coussemant. Rev. Inst. frang, 
Pétrole, 1959, 14, 1512—22.— Industrial production of synthetic 
“natural”? rubber, cis-polyisoprene, requires large quantities 
of isoprene as starting material. Lab and pilot-plant work on 
IFP process for production of isoprene is described. First 
stage is condensation of 1 mol of isobutene with 2 mol of 
CH,O in aq soln in presence of strong acids, which act as cat, 
C, (or C, + C, + C,) fraction of gas from cracking or reform. 
ing of petroleum can be used directly, since isobutene reacts 
more rapidly than other olefins present.. Main product is 
dimethyl-4 : 4-m-dioxan. In second stage this is heated in 
vapour phase over cat (not specified) and loses 1 mol of H,0 
and 1 mol of CH,O, yielding 1 mol of isoprene, which can be 
purified for polymerization by conventional fractional dist and 
drying. Economics of process are outlined and appear 
favourable. W. A.M. 


METERING AND CONTROL 


786. Radioactive tracers pinpoint entrainment of vacuum- 
still bottoms. 2. G. B. Hoekstra et al. Oil Gas J., 11.1.60, 
58 (2), 70.—Gas oil distilled from asphalt—bottoms product in 
vacuum dist of reduced grades may contain asphalt carried 
into overhead gas oil stream by entrainment, and thus the 
feedstock for cat cracking may contain more than minimum 
amount of metals (especially Ni and Vd). 

Data presented from tests on three refinery stills give some 
knowledge of max vacuum-tower loading consistent with 
little or no asphalt contamination of the gas oil product. 

Still 1 had two bubble trays and a deminster pad, Still 2 had 
three bubble trays, and Still 3 a deminster pad and two trays. 
Tray between flash zone and deminster pad had no bubble 
caps. 

Test results show that the deminster pad is more effective 
in removing entrainment than bubble trays. 

Diagrams show NiO and V,O, contents, colour of blends and 
bottoms, or runback entrained as function of flash zone. 

G. A.C. 


787. Integrated computer controls. M. Phister, Jr. Petrol. 
Engr, Jan 1960, 32 (1), C21—A computer can sometimes be 
used directly to operate a process in the best possible way. 
The type and cost of the computer depends on the nature of 
the process. The economics of such a computer-controlled 
system are outlined. The control mathematics and the 
instruments necessary for supplying the required information 
are considered. The programming, installation, and start-up 
of such a system are considered. G. DB. ¥. 
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PRODUCTS 


CHEMISTRY AND PHYSICS 


788. Liquid-liquid equilibria with glycol derivatives. 1. 
Methylethyleneglycol. (In French.) Y. L. Gladel, J. 
Durandet, and R. Roux. Rev. Inst. frang. Pétrole, 1959, 14, 
1147-53.—Solubility curves for binary mixtures of methyl- 
ethyleneglycol (MEG) with n-C,H,,, n-C,,H45, n-C, and 
n-C,gHs, are given. Liq—liq equilibria at 2° and 20° C for 
systems MEG/n-C,H,,/toluene and MEG/n-C;H,,/isopropyl- 
benzene are shown in triangular diagrams and tables. MEG 
is unsuitable as a selective extraction solvent, since solubility 
of paraffins and aromatics is too high. (Cf Abs 1615, 1647, 
1954.) W. A. M. 


"89, Zone of negative temperature coefficient in hydrocarbon 
oxidation. K. C. Salooja. Nature, Lond., 1960, 185, 32.— 
The zone of negative temp coefficient (D) for most hydro- 
carbons extends over the temp range (A 7') 380°-460° C. .For 
n-paraffins D decreases with increasing chain length; for 
branched-chain paraffins D increases with increasing branch- 
ing. Di(t-butyl) peroxide, acetaldehyde, and propionalde- 
hyde, in decreasing order, enhance the extent of reaction, 
decrease D, and reduce AT’. Acetone, methanol, and ethanol 
have little or no effect on the reactions. 

D is affected by different olefins in different ways. Some 
(e.g. ethylene, ésobutene, 2,2,4 trimethylpentene-1) inhibit the 
reaction and are themselves resistant to oxidn in the range A 7’. 
Others (e.g. butene-1, butene-2, hexene-1) increase D and are 
themselves reactive in therange AT’. Itis therefore suggested 
that such olefins may be responsible for the onset of D, and 
indeed such olefins are found in the cool-flame region of hydro- 
carbon oxidn which precedes D. 

The experimental results detailed in the first paragraph can 
be satisfactorily explained by relating D to the type of olefin 
that would arise during oxidn of different alkanes. The effect 
of the additives can be explained in terms of their ability to 
increase chain-branching, in contra-distinction to the olefins 
of the first-mentioned class, which act as chain terminators. 

H. C. E. 


790. Conduction currents in liquid m-hexane under micro- 
second pulse conditions. A. H.Sharbaugh and P. K. Watson. 
Nature, Lond., 1959, 184, 2006.—Interpretation of conduction 
and breakdown measurements in liq dielectrics rests upon the 
existence or otherwise of an electron multiplication process in 
the liq under electrical stress. If multiplication occurs, a 
eurrent J, emitted from the cathode will increase with gap 
width x in accordance with the equation I = I, exp (ax); in 
the absence of multiplication the current will be independent 
of x. 

Using a pulse technique with flat electrodes of dia 4; inch 
and values of 2 from 2-5 to 10 x 107% inch, current measure- 
ments at field strengths up to 1-4 mV/cm have been made. 
There is no evidence of a multiplication process below 1-25 
mV/cm, but above this value the possibility of such a process 
cannot be excluded. 

Since comparatively large (10-? amp/em?) current densities 
were observed near the breakdown potential, it is postulated 
that local vaporization may cause a bubble to form in as short 
a time as a few p sec, the duration of the pulse. If a bubble 
were formed, its subsequent growth across the gap could 
readily cause breakdown of the liq. H. C. E. 


791. Boiling temperatures of petroleum acids. (In German.) 
0. Sova. Erdél u. Kohle, 1958, 11, 862-5.—An investigation 
is presented of pressure dependence of bp of petroleum acid 
fractions differing in mol wt, of Austrian origin, and of 
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hydrocarbon fractions derived therefrom. Different vapour 
pressure—temp behaviour of hydrocarbons and pure petroleum 
acids gives—after reducing to 4 mm Hg pressure—for fractions 
boiling at the same temp under atm pressure, boiling temp 
differences up to 30° C. Topping of the greater part of the 
hydrocarbons from contaminating gas oil naphthenic acids 
in vacuo is favoured thereby. Estimation of bp of petroleum 
acids and hydrocarbons from Austrian crude oil fractions at 
optional pressure is made possible from a nomogram of 
coded results from data of Lippincott, Othmer, and Reckhard. 
Reckhard’s nomogram proves especially adaptable for 
petroleum acid mixtures by the constancy of magnitude 
(6 = 0-151 + 2) which characterizes the vapour pressure 
behaviour. Othmer’s “ Petroleum Mixture Line ” can be used 
also for Austrian crude oil. Eight refs. R. T. 


792. Ring-analysis-diagrams for saturated mineral oil frac- 
tions. II. Conformity to law in the ring-analysis-diagrams 
for saturated mineral oil fractions which employ two different 
physical constants. J. Cornelissen, J. A. Waterman, and 
H. I. Waterman. BrennstChemie, 1958, 39, 252.—The 
following subscripts are to be placed under the diagrams 
BrennstChemie, 1958, 39, 141. 


Fig. 2. Estimation of Ry of saturated mineral oil fractions 
from the log V-d-diagram. 
Fig 6. u-d-diagram for saturated mineral oil fractions. 
Fig 7. V-o-diagram for saturated mineral oil fractions. 
Fig 8. V—u-diagram for saturated mineral oil fractions. 


793. Detonation of hydrocarbon-air mixtures. (In French.) 
H. Guénoche. Rev. Inst. frang. Pétrole, 1959, 14, 1057-60.— 
Detonation of mixtures of air with C,H,, C,;H,,, and isoC,H,, 
in tubes, length 1 m, dia 0-8—2-4 cm, was effected by detonat- 
ing a C,H,-air mixture in an aux tube. Flame propagation 
was obs photographically, and was due to helical waves. 
Tentative explanation involving induction period of combus- 
tion reaction and presence of slanting surge waves behind the 
wave front is suggested. Five refs. W. A. M. 


794. Stability of emulsions of water in oil. W. Albers and 
J. Th. G. Overbeek. J. Coll. Sci., 1959, 14, 501-18.—I, 
Correlation between electrokinetic potential and stability. 
Experiments on W/O emulsions of ca 15% vol, stabilized with 
oil-soluble, ionizing epds such as oleates, petroleum sulphon- 
ates, and alkyl salicylates at conen of 10 mmol/1 of oil, show 
that no correlation exists between flocculation and electro- 
kinetic potential (¢). According to theoretical calculations, 
energy barriers of over 15 kT are present, but if the radius of 
the dispersed droplets is ca 1 » and > 25 mV they do not 
prevent lasting contacts between particles. All the emulsions 
flocculated rapidly, even if ¢ > 25 mV. The rather strong 
anti-correlation between ¢ and coalescence is explained as a 
consequence of the free mobility of the stabilizing mol in the 
interface. 

The good stabilization against coalescence caused by some 
oleates of polyvalent metals, in particular Fe"**, Mg, Cu’’, Pb, 
is due to the formation in the interface of a thick film which 
comprises products of partial hydrolysis. 

II. Charge as a factor of stabilization against flocculation. 
Theoretical calculations show that the energy barrier between 
charged droplets in W/O emulsions is strongly diminished when 
the conen of the emulsion is not extremely low. This is a 
consequence of the great extension of the diffuse electrical 
double layer in oil. The high conen in the sediment (or 
cream) therefore strongly promotes flocculation. Gravity 
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also promotes flocculation directly in all but the most dilute 
W/O emulsions because the wt of the particles in higher layers 
transmitted by the extended double layers presses on those in 
the lower layers and forces them together. H. C. E. 


795. Analysis of light hydrocarbons. G. R. Primavesi. 
Nature, Lond., 1959, 184, 2010.—Contrary to the results 
reported by Barnard and Hughes (Abs 755, 1959), it has been 
found that ethane, propane, ethylene, and propylene can be 
mutually separated on chromatographic columns of ethylene 
glycol saturated with AgNO, on Celite (A) and tri-isobutylene 
on Celite (B) when A and B are in series, as well as when 
mechanical mixtures of A and B are used. H. C. E. 


796. Use of tritium to study the solubility of water in hydro- 
carbons. B. D. Caddock and P. L. Davies. Nature, Lond., 
1959, 184, 2011.—A stream of dry air was saturated with 
tritiated water at temp 7’, and was equilibrated with hydro- 
carbon at temp 7,(>7',). After equilibration samples of the 
hydrocarbon were counted after dissolving in a liq phosphor. 
By varying 7, a series of equilibrium water solubilities 
corresponding to different water vapour partial pressures were 
obtained. 

Results for benzene and toluene show that there is no 
deviation from Henry’s Law up to saturation. The saturation 
solubilities at 20° C of water in benzene and toluene are 520 and 
460 ppm respectively. H. C. E. 


ANALYSIS AND TESTING 


797. New apparatus for chromatographic gas analysis. (In 
German.) W. Virus. Erdél u. Kohle, 1958, 11, 867—-8.—The 
Gasofract chromatograph described and illustrated serves for 
gas- and gas-—liq-partition chromatography. Retention time 
for individual gases depends on column filler, column length, 
flow rate of supporter gas, and temp. Optimum separation is 
attained with light column filling in chosen length and ready 
column changing, high constancy of flow rate of supporter gas 
over long periods with accurate regulation, high temp con- 
stancy (+7'6° C), accurate bridge-current adjustment in the 
region of 100-300 mA. The registering unit is a complete 
working unit for connexion to 220 V ac. It serves to register 
the bridge deviation of the heat conductivity measuring cell, 
or Thermistor, further for electronic integration of these 
curves whose area then is registered. 26 column fillings, each 
for a sp use. 


798. Rapid decomposition and analysis procedure for micro- 
determination of chlorine compounds in petroleum fractions. 
H. V. Malmstadt and J. D. Winefordner. Analyt. Chem., 
1960, 32, 281—-4.—Apparatus and procedure are described for 
the determination of Clin conen down tol ppm. The sample 
is atomized and burned in an oxy-hydrogen flame in a com- 
bustion tube. The chloride is condensed and collected in aq 
H,SO, and titrated by a null point potentiometric method. 
The standard deviation is 0-1 ppm and the time for the com- 
plete determination is 10 minutes. G. B. 


799. The determination of sulphur trioxide and sulphur 
dioxide in flue gases. R. S. Fielder, P. J. Jackson, and E. 
Raask. J. Inst. Fuel, 1960, 38, 84-9.—A compact portable 
apparatus is described for the determination of SO, and SO, in 
flue gases. The turbidimetric determination of SO, is simple 
and more sensitive than previously published methods. A 
sample size of, at most, 101 of flue gas is required, and measure- 
ments can be made at an average rate of one every 15-20 
minutes. The precision of the method at similar concn is 
comparable with previously reported methods. The success- 
ful use of this apparatus and analytical procedure in some 
thousands of measurements in power stations has shown that 
it is convenient and reliable for determining sulphur oxides in 
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flue gases in the lower temp passes of boiler plant. Fyl] 
details of the sampling method and of the determination of 
SO, and SO, are appended. A. D. 8. 


800. Spontaneous ignition of hydrocarbon-air mixtures ang 
its relationship to knocking. (In German.) C. Kriger and 
H. Gondermann. BrennstChemie, 1958, 39, 258-68.—SIT of 
approx stoichiometric hydrocarbon-air mixtures is investi. 
gated in a special falling-wt apparatus. Eff and dependence 
of SIT on ht of mixture preheating temp are studied. Unitary 
initial temp are shown to be an assumption for judging SIT 
behaviour. Temp increases occurring on successively raising 
CR during hydrocarbon-air mixture compression to the 
attained final temp were followed below the SIT, which, on 
adiabatic compression, occurs in two stages. The first—low. 
temp stage—is initiated by peroxide decomp, the second at 
high temp by a thermally accclerated principal reaction chain 
change. The n-paraffins—equal C-No assumed—show the 
lowest SIT temp, increasing over iso-paraffins and naph- 
thenes to aromatics. For iso- and n-paraffins and naphthenes 
the spontaneous ignition pt falls with increasing mol wt, for 
aromatics mol form of substituents and substitution type 
influence ignition behaviour much more. SIT of iso-paraffins 
rises with branching degree. Naphthenes—of equal C-atom 
No show the same properties. SIT are additive in mixtures 
of n- and iso-paraffins and n-paraffins—iso-olefins. Measured 
SIT for a definite benzene—n-heptane mixture rises above the 
val expected from activity. A direct relation exists between 
SIT and relevant polytropic compression pressure. Knock 
retarders increase SIT little, CR not at all. They are 
weakened through a reaction chain initiated by peroxide 
decomp under increasing induction time and provide mild 
combustion. Proportionality is shown clearly between knock 
and ignition behaviour in ON-region 0-100. Knocking of 
hydrocarbons with ON-val >100 is not obtainable directly 
from ON (motor and research), but is reproduced with the 
help of mixed ON. K. T. 


801. An air-cooled probe for measuring acid deposition in 
boiler flue gases. P. A. Alexander etal. J. Inst. Fuel, 1960, 
33, 31-7.—-A simple robust probe, for measuring the rate of 
acid deposition on a cooled surface exposed to boiler flue gases, 
is described. The total acid deposited on a known area of the 
probe surface is determined by titration, and the unit of acid 
deposition is defined as 1 mg SO, cm™h=!. From results of 
field trials, rates ranging from 4000 units, corresponding to 
severe corrosion, to less than 100 units, consistent with 
negligible trouble, have been obtained. Results obtained with 
this probe are reliable, realistic, and reproducible to +50 
units. The acid deposition rate was shown to depend directly 
on the SO, conen and on the dust burden in the flue gas. It 
can be used to give a relative assessment of the potential harm 
to any cool surface exposed to flue gas and susceptible to 
sulphuric acid attack. In one modern power station the 
results have helped to prevent emission of acid smuts which 
are derived from and deposited on cool surfaces in the stack. 
A. D. 


802. Examples of use of Charron viscometer. (In French.) 
F. Roux and F. Maloubier. Rev. Inst. frang. Pétrole, 1959, 
14, 1211-21.—Description, with diagram, of Charron visco- 
meter. Relative visc is measured by timing fall of a soft Fe 
plunger in a brass tube containing liq under test. Magnets 
control start and indicate end of fall. Pressure is applied by 
compressed air acting through a differential piston system, and 
can range from 1 to 10° kg/em*. Apparatus is surrounded by 
const temp bath, range —40° to +125°C. Errors are believed 
tobeca1%. Application of Charron viscometer to determina- 
tion of effect of pressure on vise at various temp is illustrated 
by graphs for seven high VI mineral oils, brake, aq transmis- 
sion, and silicone fluids, castor oil, and 2-ethylhexy] sebacate. 
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Properties required of hydraulic transmission fluids are dis- 
‘cussed, and importance of vise and compressibility at working 
pressures is indicated. 13 refs. W. A. M. 


03. Lub oil tests reveal wear in pipeline compressor engines. 
D. U. Kniebes. Oil Gas J., 18.1.60, 58 (3), 104.—Recom- 
mended specifications for max contaminant conen in non- 
detergent lub oils of compressor engines may be set up as a 
result of spectrographic analyses. 

A table compares total acid number and average iron 
content from 30 normally operating engines. 

Neutralization number, a measure of acidity, in the oil 
investigation shows numbers in range 0-1-5 will not have 
significant effect on iron content of the oil due to corrosive 
action. Pentane insoluble content figure is so consistently 
low as to be of no value. 

Further tables give spectrographic analyses showing ring 
and bearing wear, and an example of detection of impending 
bearing failure is shown. G. A. C. 


804. Spectrofluorimetry of lubricating oils: determination of 
oil mist in air. C. A. Parker and W. J. Barnes. Analyst, 
1960, 85, 3-8.—Using a recording spectrofluorimeter, fluor- 
escence emission spectra of several lub oils, ranging from 
back-axle oil to high grade engine oil, were determined in 
cyclohexane soln for excitation A 248 my and at excitation 
max. Spectra were similar, but shape and position of max 
varied slightly; all gave marked inflexion at 313 mp. Inten- 
sities varied widely, the high grade oils having least. Fluor- 
escence excitation spectra of the same oils, measured by 
setting the monochromator at 357 my, were qual similar, and 
were similar to absorption spectra measured at 100 times the 
conen. For determination of oil mist in compressed air the 
compressor oil must be used as a ref. Diagram is given of 
sampling device, consisting essentially of a filter paper, pre- 
viously extracted with cyclohexane, held in the air outlet, 
through which a suitable vol of air is metered. The paper is 
eluted with cyclohexane and fluorescence intensity compared 
with that of standard soln of compressor oil. Oil contents 
<1 g/l could be determined. By developing the paper with 
ligroin in a Weiss ring oven and comparing visual intensity of 
fluorescence with standard papers, an approx estimate of oil 
content could be obtained; results agreed reasonably with 
spectrofluorimetric results. W. A. M. 


805. Information on viscosity of coal tar products. (In 
German.) H-G. Franck and O. Wegener. BrennstChemie, 
1958, 39, 195-207.—_For temp dependence of vise of material 
cont of coal tars and of tech products—pitch, prepared tars, 
tar oils—the basic formula log log (V + 0-8) = K—K, . log T) 
applies, where K and K, are const whose val can be calc 
additively for'a product of a mixture if K and K, val of the 
components are known. Relationships developed from 
determined temp functions for coal tar products and charac- 
teristic constituents permit conventional vise number, soft pt, 
K.-S., and R. & B., road tar viscometer sec, TV-degrees and 
Engler-degrees to be mutually converted. Formule are 
presented for converting abs vise into conventional standard 
units. A temp—vise diagram for tar oils and a temp- visc dia- 
gram for road tars and pitches arrange all the important coal 
tar products in a clear scheme, and permit rapid mutual con- 
version of the various vise units. The graphical presentations 
contain simplifications. Also, it was not possible, for reasons 
of clarity, to include all types of tech tar oils. Ten refs. 
R. T. 


GAS 
806. Liquefaction: new natural gas market. J. de Lury. 
Chem. Engng, 1959, 66 (25), 165.—Venezuela, N Africa, and 
the Middle East have large supplies of natural gas which far 
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exceeds their needs. W Europe, Japan, and many other areas 
have no natural gas, and depend on manufactured gas pro- 
duced locally. They are thus potentially great markets for 
producing nations if gas should be made available at competi- 
tive prices. 

Since gas cannot be sent from Middle East to Japan, for 
instance, in a pipeline, it must be moved in bulk by ships. 
The only economical way to move gas in bulk is in liquefied 
form. The article describes methods of liquefaction of natural 
gas, a short history of gas liquefaction plants, and the economic 
aspects of its transport. The author believes that the future 
of liq natural gas is bright. M. F. M. 


807. Modern route to ethylene and propylene. R. A. Labine. 
Chem. Engng, 1959, 66 (20), 118.—Petroleum Chemicals Inc is 
producing 200 million lb/pa of high purity ethylene and 
300,000 lb/pa of propylene at its Lake Charles plant by low- 
pressure, low-temp demethanizing of mixed gases. Feed 
gases come from three sources near by: Continental Oil Co, 
Cities Service Refining Corpn, and from PCI’s own plant. 
Gases contain largely methane, ethane, propane, and ethylene. 
Product purity is specified as 99-7% for ethylene and 95% for 
propylene. Three furnaces are used to crack ethane and one 
to crack propane. Contaminants—CO, and H,S—are 
removed in an amine system, followed by caustic and water 
wash. 

The paper describes the details of operation of the plant, 
including the fractionation, refrigeration, compression, and 
other related aspects. A flowsheet and a number of pictures 
are also given. M. F. M. 


808. Natural gas moves into steel making. KR. A. Labine. 
Chem. Engng, 1959, 66 (28), 50.—Proved commercially 
successful in a 200 tons/day plant, the HyL sponge iron 
process claims that it is most fully developed of the current 
flock of direct reduction processes. The process consists of a 
batch reduction of lump iron ore by reformed natural gas. 
After reduction to iron sponge, reactor charge is dumped into 
a hopper for transfer to an electric furnace, where sponge is 
mixed with scrap and refined to finished steel. There are five 
reactors in the plant: two are always on the primary reducing 
cycle, two on the secondary reducing cycle, and the fifth is off- 
stream, being unloaded and recharged with fresh ore. Each 
reactor holds ca 15 tons of ore. 

A flowsheet and many interesting photographs of the plant 
are included in this review. M. F. M. 


809. Continuous evaporation properties of propane and butane 
from commercial cylinders. (In French.) C. Flavian. Rev. 
Inst. frang. Pétrole, 1959, 14, 1033-56.—After a brief review 
of papers on evaporation of C,H, and C,H,, from commercial 
cyl, apparatus used in expt study is described and illustrated. 
Commercial cyl were each fitted with an additional valve, and 
horizontal thermocouple pockets extending to the centre were 
soldered in. Gas was released from the cyl through control 
valves to a burner; manometers enabled pressure to be 
measured. The whole set-up was contained in an insulated 
cold room, temp of which could be varied between +4-15° and 
—5° C, and relative humidity could be measured. Effects on 
evaporation capacity (i.e. wt of residue left in cyl at end of 
run) of ambient temp, flow rate, and initial charge of cyl 
(full, $, and 4 full) were evaluated for 13- and 35-kg cyl of 
C,H, and 13-kg cyl of C,H,). Relative humidity of atm had 
negligible effect. Results are presented graphically and 
formule deduced enabling wt of residue and duration of flow 
to be cale under given conditions of use. Effects of different 
control valve systems are considered. Minimum residue is 
obtained by intermittent use, which allows cyl to re-heat to 
ambient temp. W. A. M. 
L 
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810. Comparison between underground storage [of natural 
gas| and withdrawal of [supply to] industrial consumers. (In 
French.) N.-Y. Cojan. Rev. Inst. frang. Pétrole, 1959, 14, 
1575-89.—Variations in demand for natural gas by large 
industrial users, commerce and small industries, and for 
domestic heating and other purposes are analysed. To meet 
fluctuations and to provide for expansion in demand, several 
methods may be used, two of which are compared, namely, 
storage in subterranean reservoirs and temporary with- 
drawal of supply to large industrial consumers. Latter course 
is possible if alternative fuel supply is available; special 
tariffs are negotiated. Economic aspects of both courses are 
assessed. Withdrawal of supply is normally the most 
economical, and in considering provision of draw-off facilities 
from an underground reservoir the effects of supply with- 
drawal must be taken into account. W. A. M. 


ENGINE FUELS 


81i. Combustion research at Battelle. H. R. Hazard and 
A. A. Putnam. J. Inst. Fuel, 1960, 38, 22-31.—A substantial 
part of the Battelle research programme is concerned with 
fundamental studies of fuel combustion. Work on flame 
stabilization, initially concerned with Bunsen-burner-type 
flames, was extended to study higher velocities and the 
optimum shape of flame holders. Techniques for determining 
the size of droplets in fuel sprays have been developed, and 
more recently effort has been devoted to the burning of fuel 
from puddles in vaporizing oil burners to give a better under- 
standing of the requirements for smokeless combustion in this 
type of burner. Equipment devised for studying combustion- 
driven oscillations and spark ignition of fuels is described. 
Looking to the future, effort will continue in three main fields 
—improvements in currently available equipment, funda- 
mental studies to advance the state of the art, and development 
of an industrial technology based on much higher temp and 
reaction rates than those currently used. A. D.S. 


812. Predict octanes for gasoline blends. W. E. Stewart. 
Petrol. Refin., Dee 1959, 38 (12), 135.—The non-linear effect 
of gasoline composition on octane ratings is of importance in 
planning refinery operations. The correlations presented in 
this paper, which are modifications of the ones developed by 
Schoen and Mestik, deal with one important aspect of this 
problem, ¢.e. the prediction of lab octane ratings for blends. 
The following equation is given: 
+ CPi) 
where V; = volume of component 7 added to the blend; 
P; = olefin difference; 
D; = a weighing factor (values of this given in a table) ; 
R; = octane rating of component 7 by a given test 
method; 
C = 0-130 for research octanes or 0-097 for motor 
octanes. 


~ 


The correlation has not yet been adequately tested for blends 
in which narrow boiling or highly aromatic stocks are used. 
M. F. M. 


813. Theoretical and experimental study of wakes in turbojets. 
(In French.) J. R. Fellous. Rev. Inst. frang. Pétrole, 1959, 
14, 1307-37, 1546—-70.—Flame stabilization mechanism in 
mechanical post-combustion nozzles of turbojets consists 
essentially in production of a wake due to presence of obstacles 
of meridian profile, generally V-shaped. Configuration of the 
V, particularly apex angle, plays an important part in quality 
of stabilized flame. Wake of dihedral obstacle placed sym- 
metrically in a rectilinear channel is analysed. Efficiency of 
combustion and total pressure loss in reheating nozzle depend 
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on length of time during which air particles remain in wake 
core and on aerodynamic drag of obstacle. Measurement and 
calculation of these two factors and their variations according 
to size of obstacle are dealt with. 24 refs. 

(Author’s abstract.) 


GAS OIL AND FUEL OIL 


814. Bunker C on the griddle. Anon. Petrol. Times, 
29.1.60, 64, 87.—Outspoken remarks at the New York meeting 
of the Society of Naval Architects and Marine Engineers are 
reported. 

Second highest item of operating costs per vessel is the 
annual fuel cost, and enormous quantities are bought without 
any quality control and under varying conditions; for in- 
stance, there is no specification limit on the sulphur content of 
Bunker C fuel oil. 

Many types of additives have been experimented with, but 
many are ineffective. Best solution of burning problems is in 
making certain Bunker C oil is washed and centrifuged. Ash 
content should be less than 400 ppm. 

Discussion showed faulty fuels are of primary financial 
concern to the shipowner, as well as necessity for consistent 
quality. 

An oil company’s view was that there was control over fuel 
characteristics, and a unit was being built by Esso Research 
to operate at various steam boiler conditions in order to 
continue study of fuel problems. G. A. C. 


815. Flow properties of Admiralty fuel oils. Anon. Petrol. 
Times, 29.1.60, 64, 91.—An account is given of the symposium 
at the Institute of Petroleum, London, on 6.1.60, at which 
seven papers were given. 

Problems in pumping Admiralty fuel were largely on the 
suction side, and work programmes to predict flow properties 
of fuels after prolonged storage and exposure to a particular 
environment should include study of practical storage condi- 
tions, pump suction systems, pumping rates, and lab experi- 
mental work into nature of oil structure. 

Papers showed that temp in different parts of a large 
storage tank varied over the months; described practical 
pumping trials, mostly in cold winter weather; described a 
lab pumping rig; discussed variations in pour-point with heat 
treatment; and the falling sphere pumping test for boiler fuel. 

G. A. C. 


LUBRICANTS 


816. Chemical additives control of frictional characteristics of 
lubricants. S. R. Sprague and R. G. Cunningham. JIndustr. 
Engng Chem., 1959, 51, 1047.—Special anti-friction lubricants 
are required for noise-free operation of mechanisms containing 
wet clutches, such as automatic transmissions. 

Performance characteristics that are affected by the 
frictional nature of the lubricant include clutch lock-up dura- 
tion and shock, torque capacity, wear and fading tendencies, 
and audible frictional vibrations. 

A lab friction test apparatus (modified four-ball wear tester) 
has been utilized in studies of the several parameters that 
influence the design of practical power transmission fluids. 
Experimental data illustrate effects of anti-friction additive 
type and concen, interaction of additives, lubricant degrada- 
tion, and clutch facing materials. M. F. M. 


817. Electrochemical study of the micellar state of detergent 
oils. (In French.) B. Bernelin. Rev. Inst. frang. Pétrole, 
1959, 14, 1295-306.—Previous work on structure and mode of 
action of detergent additives is reviewed. By applying an 
emf to two electrodes immersed in a cetane soln of Ca sul- 
phonate, streaming was observed at the electrodes and an 
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interface appeared. These phenomena were investigated 
quant, using @ Hittorf-type cell. From determined Ca con- 
tents of upper and lower phases in cathode and anode com- 
artments for a known quantity of electricity, it is deduced 
that the additive is present as an ionic colloid. Effects of 
conen, behaviour of different commercial detergents, nature of 
hydrocarbon solvent, and solubilized H,O were studied. For 
basic Ca sulphonate, basic/total Ca ratio remains const 
throughout the cell; the basic portion must, therefore, be 
incorporated in the micelle, and the structure is unchanged 
during transport to the electrodes. 31 refs. W. A. M. 


818. Actual friction and lubrication problems. (In German.) 
H. Umstatter. BrennstChemie, 1958, 39, 208-13.—A contri- 
bution to clarifying phenomena in the boundary-friction 
range and eff of structurally-vise lubricants in this range. 
Observation of the phenomena from unitary viewpoints 
permits reduction of the large number of test methods for judg- 
ing the eff of lubricants in the non-hydrodynamic lubrication 
region. The number of testing machines can be reduced if the 
friction phenomena be observed from uniform viewpoints and 
quantitatively evaluated. The measuring range can be 
broadened to eight tenth powers by corresponding testing 
elements and their appropriate arrangement. Thus only two 
machine types are required, namely, those with const rev and 
continuous eligible load, and those with const load and con- 
tinually changeable speed for friction and lubrication investi- 
gations. These fulfil max requirements. Reduction of 
testing machine types reduces an almost intolerable expendi- 
ture and promotes comparability of the experimental results. 
Two refs. R. TF. 


DERIVED CHEMICAL PRODUCTS 


819. The 1959 Petrochemical Handbook. Anon. Petrol. 
Refin., Nov 1959, 38 (11), 183.—Important developments in 
petrochemical field in recent years and process flowsheets of 
the commercial processes used for the manufacture of petro- 
chemicals have been compiled by a special board and pub- 
lished as “* Petrochemical Handbook ”’ in this issue of the 
journal. The description (and flowsheets) of various pro- 
cesses is preceded by short articles on ‘‘ Overall Outlook,” 
“Synthetic Detergents,”’ ‘‘ Pesticides,” ‘“‘ Synthetic Fibres,” 
“ Plasties,”’ Aromatic Hydrocarbons,” “ Olefins,”’ ‘* Fluoro- 
chemicals,’ and Synthetic Rubber.” 


Intensified research programmes giving new petrochemicals 
and developing improved processes for older products help 
maintain industry’s dynamic growth. Production for 1959 in 
the U.S.A. will show a 15-5°% increase over 1958. This means 
production of ca 49 billion lb, valued at more than $6 billion. 
The three problems facing the U.S. petrochemical industry 
are: (1) over-capacity; (2) shrinking profits; and (3) foreign 
competition. M. F. M. 


COAL, SHALE, AND PEAT 


820. Thermo-gravimetric studies of coal and model substances. 
J. A. Corrales and D. W. van Krevelen. J. Inst. Fuel, 1960, 
33, 10-16.—From an experimental study of the evaporation 
and decomposition of pure aromatic hydrocarbons, of sub- 
stances absorbed inside porous materials, and of coal, the 
following conclusions were drawn. The specific rate of 
evaporation of aromatic model substances is of the order of 
7 x 10° millimoles/em?/min of vapour pressure (mm Hg) at a 
heating rate of 3° C/min. The evaporation rate of mixtures is 
dependent on the vapour pressure of the mixture. Evapora- 
tion of sorbed substances from inside a porous solid occurs at 
temp much higher than the b.p.t., and the same behaviour, but 
to a lesser extent, is shown by coal extraction residues. In 
studies of decomposition of coals by means of the thermal 
balance, it is essential to take into account the physical mass 
transfer, diffusion within the grains, and absorption of the 
volatiles. A. D.S. 


MISCELLANEOUS PRODUCTS 


821. Additives—a way to product quality. Anon. Petrol. 
Refin., Sept 1959, 38 (9), 203-26.—In a series of five articles 
(each by a different author) appearing in this issue of the 
journal, additives are viewed with regard to the type and 
amount used. Each article is concerned with a class of 
petroleum products that take advantage of additives’ bene- 
ficial properties. The products are divided into: (1) gasoline: 
(2) other fuels; (3) motor oils; (4) other lubricants; and (5) 
other products. The articles are descriptive in the main, but 
should prove of great value to those interested in fuel and oil 
additives. M. F. M. 


CORROSION 


822. Underground corrosion and methods of control. 2. 
0.C. Mudd. Petrol. Engr, Jan 1960, 82 (1), D45.—The ways 
in which corrosion from organic matter or biochemical action 
may occur are outlined. The remainder of this part deals 
with the instruments and accessories necessary for corrosion- 
cell analysis. G. D. F. 


823. Evaluation of corrosion in water by polarization data. 
W. Stumm. Industr. Engng Chem., 1959, 51, 1487.—A rapid 
method for determining changes in corrosion rate is desirable, 
to study the effects of environmental variables on the extent 
of corrosion. 

The corrosion rate of cast iron in natural or synthetic 
waters is related to the slope of the polarization curve in the 
region close to the corrosion potential. The rate can be con- 
veniently estimated from a measurement of the current re- 
quired to polarize a corroding specimen a few mV. Measure- 
ments of the change in corrosion rate and corrosion potential 
with time were used to study the corrosion-mitigating 
properties of calcium carbonate deposits at iron surfaces. 

Deposited CaCO, acts as a valuable corrosion inhibitor only 
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if it is capable of blocking the local anodic sites of corroding 
iron. Conditions for clogging anodic pores by CaCO, are more 
favourable at pH around 7 than at higher pH values. 

M. F. M. 


824. Effect of detergent oils on corrosion. 3. O. V. Kniebes. 
Oil Gas J., 1.2.60, 58 (5), 132.—T'ables show spectrographic 
analyses of metals in lub oils, depicting normal operation with 
non-detergent and detergent oils, showing possible excessive 
bearing wear of short duration, moderate and excessive ring 
wear. From these results it may be possible to recommend 
specifications for max allowable contaminant concen in three 
non-detergent compressor engine lub oils. G. A. C. 


825. Electric current ends process corrosion. KR. B. Norden. 
Chem. Engng, 1959, 66 (24), 112.—For the first time passiva- 
tion of process equipment against corrosion, by electric 
current, is practical through the development of a new, 
automatic electrical control system, called ‘ Anotrol.” 
Continental Oil Co has successfully applied this method to 
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corrosion control in a sulphonate plant. Attack of steel and 
stainless steel has been virtually eliminated on large-scale 
equipment and product quality improved, all at very low 
operating cost. The article gives a brief description of the 
* Anotrol””’ system, which is being patented and licensed by 
Conoco. M. F. M. 


826. New Ni alloy cuts hot sulphuric bite. T. E. Johnson. 
Chem. Engng, 1959, 66 (25), 194.—A new and novel nickel— 


827. Some investigations on cold starting phenomena in diesel 
engines. A. E. W. Austen and W. T. Lyn. Gas Oil Pwr, 
1959, 54, 352-8.—This paper deals with the factors which 
influence ignition and running when starting a cold four-cyl 
diesel engine of capacity ca 21, fitted with means for measuring 
the temp in the combustion chamber and in the intake and 
exhaust manifolds. 

It was found that during cranking without fuel injection the 
peak temp and pressure remained approx constant. With 
fuel injection there was a steady rise in temp and pressure as 
cranking was continued. This is said to be due to the effect 
of the fuel: (1) in forming a gas-tight seal round the piston 
rings; (2) accumulating in the cyl to produce an increase in 
the CR. Slow oxidn of the fuel under these conditions was not 
detected. Increase in cranking speed from 100 to 200 rev/min 
ncreased the compression temp by 70° C. Injection timing 
for optimum cold starting is usually ca 10°—-20° btde. 

Electrical heating of the intake air (3 kW) decreased the 
min starting temp by ca 20° C. The effect was less marked 
when burning propane of equiv energy was used, and this was 
attributed to an excessive loss of O, in the mixture entering 
the cyl. Heater plugs provide an ignition source rather than 

heat source. Preheating of the fuel proved ineffective 
because of heat loss when the fuel droplets impinged on the 
cold cyl walls. H. C. E. 


828. U.K. approach to the problem of multi-fuel engines. 
H. L. Troughton. Gas Oil Pwr, 1959, 54, 335-7.—The 
British War Office now requires all military engines to operate 
on any fuel ranging from diesel fuel and AVTG to 80 ON 
gasoline (which may contain up to 3-6 ml/IG TEL). The 
spark ignition engine cannot operate efficiently on low octane 
fuels; on the other hand, in the CI engine the fuel must not 
burn violently, and the period before onset of spontaneous 
ignition must be short if high bearing loads are to be avoided. 
Since the octane rating of a fuel is a measure of its resistance 
to spontaneous combustion, a high ON implies a low CN. 
The CI engine can burn fuel of low CN if means can be found 
to reduce the delay before spontaneous ignition. 

The problem has been overcome by designing an opposed- 
piston two-stroke engine in three basic cyl sizes to cover the 
power range 30-700 bhp. Ports in the liner provide entrance 
for scavenge air and exit for exhaust gases. The fuel is 
sprayed between the two pistons at ide. This engine develops 
less heat than any other form, and the exhaust temp is 
particularly low (400° C). This is achieved by great increase 
in. the scavenge air flow. 

Commercial four-stroke CI engines have also been adapted 
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chromium—copper alloy, called Illium 98, which is the first 
commercially available material capable of withstanding an 
entire range of hot sulphuric acid concen, is described in this 
article. Its cost will be 1-5-2 times that of stainless steel 20, 
and its composition is indicated as: 55% Ni, 28% Cr, 1-25 
Mg, 85% Mo, 55% Cu, 1:0% Fe, and 0-05% carbon, 
Mechanical properties are: 54,000 psi tensile strength, 18% 
elongation in 2-0 inches, 22% reduction in area, and 152-167 
Brinell hardness. M. F. M. 


to burn low CN fuel by increasing the swirl of the air charge 
and by sweeping the incoming air over the exhaust valve to 
provide preheating. H. C. E. 


829. Opposed-piston two-stroke oil engine as a multi-fuel unit. 
E. W. Coy. Gas Oil Pwr, 1959, 54, 337-9.—This engine has 
three cyl of bore 3} inches and stroke 2 x 4 inches with a CR 
of 16:1. It develops a max of 105 hp at 2400 rev/min. 
Good combustion of light fuels is assured by: (1) swirl in the 
combustion chamber; (2) heat loss reduced to a minimum; 
and (3) dead vol in the cyl as small as possible. 

The sp fuel consumption with gasoline improves slightly at 
low speeds. Hot starting is satisfactory with gasoline if the 
fuel lines are clear of vapour. It is possible to start at temp 
down to 20° F on gasoline, and down to 0° F on gas oil. 

Port fouling may be a problem with gas oil, but can be 
overcome by using a detergent lub oil. There is no problem 
with gasoline. H. C. E. 


830. Fuel injection systems for multi-fuel engines. W. E. 
Nicholls. Gas Oil Pwr, 1959, 54, 346-8.—When using 
gasoline, leakage past the plunger may dilute the camshaft 
lubricant of the injector to a dangerous degree. This can be 
cured by feeding lub oil under pressure to the back of the 
pumping element. Although in theory a range of deliveries 
should be provided for changes in the 7 and heat content of 
different fuels, in practice only two settings are required. To 
avoid premature vaporization, the injector temp must be as 
low as possible, and back leakage must be returned to the fuel 
tank and not to the pump supply system. H. C. E. 


831. Aluminium borohydride and mixtures with hydrocarbons 
in jet engine combustor ignition. E. A. Fletcher, H. H. 
Foster, and D. M. Straight. Industr. Engng Chem., 1959, 51, 
1389.—Jet engines will work at altitudes higher than those at 
which they can be ignited by ordinary ignition systems. 
Spontaneously ignitible fuels should provide a source of 
ignition or re-ignitions at such altitudes. 

Aluminium borohydride and its mixtures with JP-4 fuel 
were used to ignite a conventional jet engine combustor at 
simulated high altitude windmilling conditions. It gave 
ignitions at pressures which were several inches of mercury 
lower than those obtained with a conventional high-energy 
spark ignition system. 

Chemical ignitors may find practical application in igniting 
jet engines at high altitudes and in nursing cold engines up to 
operating speeds at which conventional hydrocarbon fuels will 
burn. M. F. M. 
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832. U.K. consumption of petroleum products. Anon. Inst. 
Petrol. Rev., 1960, 14, 53.—Deliveries of petroleum products, 
excluding bunkers, for inland consumption in the U.K. during 
first nine months of 1959 were 3,919,707 tons—this is 17% 
more than in the corresponding period of 1958. All products 
showed an increase in the 1959 period, apart from, once again, 
aviation fuel, vaporizing oil, and paraffin wax and scale. 
Particularly noteworthy increases were in propane and butane 
(43%), “‘ other products ” (40%), and fuel oil (34%). Full 
details are tabulated. A. D.S8. 


$33. Over-capacity still a refiner’s problem. Anon. Oil Gas 
J., 25.1.60, 58 (4), 176.—A chart shows growth in refinery 
operations in the U.S.A. by districts, and refinery yield and 
runs by districts are tabulated. 

It is stated that refiners over-produced in 1959, especially 
in March and August, and as a result a soft market had to be 
contended with. G. A. C. 


834. Energy problems. II. Middle East and Venezuela. 
G. Tugendhat. Petrol. Times, 12.2.60, 64, 113.—Problems 
facing producers of crude oil and natural gas in the Middle 
East and Venezuela, which include competition from a number 
of new oilfields and import controls in the U.S.A.. will effec- 
tively preclude them from benefiting from expansion in 
American market. In Europe, prices and new coal competi- 
tion have created further barriers. 

A draft agreement has been signed by eleven Arab states, 
and Iran and Venezuela have been invited to join, an article 
of which states there will be no new concessions to companies 
in which non-Arab governments participate, and another gives 
priority for Arab companies in new concession grants. 


836. A brief description of the Fifth World Petroleum Congress 
at New York, 1959. Pt1. (In Dutch.) A. van Weeldon, L. J. 
Klinkenberg, and P. van’ T. Spijker. Ingenieur, ’s Grav., 
1.1.60, 72 (1), M1.—I. Geology and Geophysics. There was a 
total of 60 lectures on the programme. 37 of these were 
devoted to regional studies in selected areas. Two lectures 
touched on general geological problems and nine covered 
sedimentology and paleontology. The chemistry of crude oil 
was discussed in two lectures, and ten were devoted to oil 
discovery methods. Some of the topics of outstanding 
interest concerned the discovery of oil in the Sahara; the 
organic origin of crude oil; the possibility of finding large 
quantities of oil in the Atlantic Ocean off the U.S. Continental 
Shelf; and the connexion of the large coastal oilfields in Texas 
and Louisiana with the dome-shaped salt deposits in the area. 

II. Drilling and production. Although there were 30 
lectures under this heading, most of these concerned them- 
selves with reservoir engineering, though two reports were 
devoted to local legislation and economics. There were two 
important reports describing the development work on oil 
shale processing in the U.S.A. and in Sweden. The idea of 
exploding an atomic bomb in a subterranean oil shale deposit 
in order to reduce the oil reclamation costs received only luke- 
warm support from the oil companies. Since the last Congress 
a lot of experimental and full-scale results on the mechanism 
of oil production by underground combustion has been 
received and was incorporated in two important reports. The 
increased efficiency of oil recovery in reservoirs in Lake 
Maracaibo by means of gas injection was covered in two 
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Venezuela is rich in natural resources other than oil, e.g. iron 
minerals and agricultural resources which could be developed, 
but the same does not apply to Middle East producers. 

Any attempt to maintain prices and restrict production 
should be welcome to European and American producers of 
domestic oil and coal, but it is doubtful if policy can be 
enforced. High prices for indigenous fuels stimulate the 
demand for additional sources of supply, and hence increase 
overall supply pressure. G. A. C. 


835. World petroleum statistics 1958. Anon. Inst. Petrol. 
Rev., 1960, 14, 58-63.—World production of crude petroleum 
was 6618 million brl in 1958, an increase of 3% over 1957. 
Most of this expansion was said to be in the U.S.S.R., where 
output rose by 16%. In the free world, production failed to 
increase appreciably in 1958, for the first time since the second 
world war. Crude petroleum exports from the U.S.A. and 
Venezuela, which had been abnormally high in 1957 to 
meet the Suez emergency, fell considerably. Conversely, 
crude oil shipments from the Middle East rose by 22%. 
W Europe’s imports increased by 20%, whilst Soviet exports 
doubled. 

In the refining sector crude runs to stills amounted to 6539 
million brl and the output of major products in the free world 
to 5335 million brl. This compared with figures of 6295 
million and 5182 million for 1957. Rise in free world demand 
was resumed with an increase of 6%, compared with 2%, for 
the previous statistics. Domestic demand for major petro- 
leum products was estimated as 5088 million brl in 1958. 
Consumption increased by 16% in W Europe, 22% in § 
America, and 2% in the U.S.A. Full details are tabulated. 

A. D. 8. 


reports, and there was substantial evidence that the recovery 
efficiency could be increased by 30%. The application of air 
and gas drilling and its limitations was described in a report 
which aroused considerable interest because of its novelty. 
Ill. Refinery operations. Although there were 32 publica- 
tions, these had to be dealt with in ten sittings, resulting in an 
incomplete discussion of most of the topics. High octane 
petrol attracted much attention, and it was clearly shown that 
the race for higher ON would have to stop soon, as the profit- 
ability was very low compared to the high capital investment 
in new plant. A new method of rating petrols was also urged 
to overcome the anomalies of different types of petrol with the 
same ON having different knock characteristics. The im- 
portance of hydrofining in the presence of a cat was stressed 
in 12 papers, and a unique two-stage cat cracking process was 
described by the Shell Oil Co, giving a high petrol yield. The 
development problems and the full-scale plant operation of 
the fluid coking and the delayed coking processes were dis- 
cussed in three lectures showing the progress made during the 
last five years. D. C. E. de W. 


837. The computer approach to optimizing plant design. 
A. M. Peiser and M. M. Kessler. Petrol. Engr, Jan 1960, 32 
(1), C7.—It is stressed that the flow patterns, operating condi- 
tions, material balance, and equipment must be selected in the 
normal way. Computers at present are chiefly used for 
optimizing a chosen process. Flexibility in the programming 
is important: such a system is described. Input data for a 
problem consist of feed streams (flows, compositions, etc.), 
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technical data (e.g. enthalpies or equilibrium constants), and 
operation sequence. The application of the system to the 
calculation of a simple compressor stage is shown. 

D. F. 


838. Basic techniques in simulating plant studies with com- 
puters. D. A. Gibson and E. E. Ludwig. Petrol. Engr, Jan 
1960, 32 (1), Cll.—The paper shows how computers can be 
used in preparing rapid and accurate plant balance studies in 
systems with complicated recycle streams. As an example, 
a butadiene plant is considered. System specifications for 
individual units were available from operating data on pre- 
vious plant. Some of the calculation procedures on particular 
items of plant are outlined. It is shown that even with a 
computer it may be necessary to make simplifying assump- 
tions. 


839. Use of computers in process research and design. R. S. 
Davis. Petrol. Engr, Jan 1960, 32 (1), C29.—It is often 
necessary in chemical process research to consider functions 
of unknown complexity. In such an investigation three 
stages can be considered: (1) initial study, which variables are 
important; (2) empirical study, how the variables affect the 
result—this leads to empirical plots, etc., useful over a 
limited range only; (3) theoretical study, to find a mathema- 
tical model to explain the data. Computers are shown to be 
useful in all three stages. The uses of computers in chemical 
process design and chemical plant design are also mentioned 
briefly. F. 


840. Effect of nitrogen compounds on hydrodesulphurization 
of petroleum fractions. F. W. Kirsch, H. Shalit, and H. 
Heinemann. Industr. Engng Chem., 1959, 51, 1379.—Pre- 
vious investigations of cat hydrodesulphurization examined 
the role of olefins and sulphur cpds. This article describes the 
effects of some nitrogen epds on cat hydrogenation of sulphur 
epds and olefins. 

A cat cracked gasoline (0-62 sulphur) and a synthetic 
mixture of n-heptane and heptenes (0-5°, sulphur as thio- 
phene) were processed over two lab-prepared cat: nickel- 
alumina and cobalt—molybdena—alumina. 

Olefin hydrogenation was inhibited more than desulphuriza- 
tion by addition of as little as 140 ppm of nitrogen to the 
synthetic feedstock. The gasoline, after acid-washing to 
lower its nitrogen content, lost 2-5 ON upon desulphurization 
and exhibited a larger increase in olefin hydrogenation than 
in desulphurization. Basic nitrogen ecpds improve the 
selectivity for sulphur removal relative to olefin hydrogena- 
tion. M. F. M. 


841. Specific heat of hydrocarbon liquids. D. S. Davis. 
Petrol. Refin., Sept 1959, 38 (9), 284.—A line co-ordinate chart 
is given which enables one to find the specific heat of a hydro- 
carbon liq at a pressure of one atm when the temp and sp gr 
are known. M. F. M. 


842. Refinery chews a bigger bite of crude. Anon. Chem. 
Engng, 1959, 66 (16), 68.—Modernization at La Gloria Oil and 
Gas Co has boosted capacity and recovery in cracking and gas 
concn and raised overall refinery efficiency. The moderniza- 
tion was concentrated on cat cracking, with reactor perched 
atop the regenerator, uses new cat grids and lines to increase 
flows, and operates at 28 psig pressure. New dual downflow 
bubble cap trays have improved the fractionating tower 
efficiency, and the new gas concn unit has boosted recovery of 
propane and propylene from 55 to 92°%%. M. F. M. 


843. New data for estimating hexane isomer equilibrium. 
J. A. Ridgway, Jr, and W. Schoen. Industr. Engng Chem., 
1959, 51, 1023-6.—Equilibrium compositions used in the study 
of isomerization have generally been calculated from free 
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energy data. This is not a favourable case for the application 
of calorimetric data, and discrepancies between calculated and 
directly observed compositions have raised questions as to 
the true values. It was the purpose of this work to resolve 
these questions. 

Equilibria were determined by direct analysis of carefully 
isomerized hexanes. High and low temp were studied using 
active dual functional and Friedel—Craft-type cat, respectively, 
From those data a corrected equilibrium picture has been 
developed covering a temp range of 100°—750° F. 

These results show the equilibrium dimethylbutanes content 
to be less than predicted from free energy data. At 750° F 
21°% dimethylbutanes is formed v. 27° predicted. 

M. F. M. 


844. Mechanism of inhibitors in oil oxidation. K. U. Ingold 
and I. E. Puddington. Industr. Engng Chem., 1959, 51, 
1319.—The real efficiency of amine anti-oxidants in liq hydro- 
carbons might be greater than their measured efficiency be- 
cause of removal of amine from the oil by reaction with the 
acidic hydroperoxide products. The existence of synergistic 
effects between 2,4-dimethylaniline and some oil-soluble bases, 
and between two amine inhibitors and 1-naphthol, suggests 
new ways for increasing inhibitor efficiencies. 

The efficiencies of weak amine and phenolic anti-oxidants 
are decreased by deuterium substitution of the hydrogen 
bound to the nitrogen or oxygen atom, but the isotope effect 
decreases with increasing anti-oxidant efficiency. For the 
weak anti-oxidants examined, the rate-controlling step of 
inhibition is the abstraction by a peroxy radical of the active 
hydrogen atom of the inhibitor. M. F. M. 


845. Fuel cells. (In French.) O. Bloch. Rev. Inst. frang. 
Pétrole, 1959, 14, 1261-74.—F uel cells, in which chem energy 
is converted directly into elec energy, are arousing renewed 
interest. Recent developments, covering gaseous (H,—O,, 
CO-O,, and hydrocarbon—O,), solid (C—O,), and redox (Fe**- 
Fe**, and Sn**—Sn‘t) types, are reviewed, and _ tentative 
applications outlined. 29 refs. W. A. M. 


846. New equation correlates mpv and Rvp. A. Y. Mottlan. 
Petrol. Refin., Oct 1959, 88 (10), 147.—A correlation equation 
of high accuracy has resulted from an extensive programme of 
investigations comparing micro-vapour pressure (mvp) and 
Reid vapour pressure (Rvp) test results. This is: 


Rvp = 0-0180 (mvp) — 0-43 


where mvp is in mm of mercury and Rvp in psi. 

Statistical analysis indicates that the equation is an excellent 
correlation, and anyone using the micro method may use this 
equation to convert the mvp results to Rvp. The repro- 
ducibility of the mvp method is not worse than 0-10 psi. 
Where differences due to a sample weathering can be elimin- 
ated, the reproducibility standard deviation may be as small 
as 0-06 psi. M. F. M. 


847. Applied hydrocarbon thermodynamics. Pt 12. Equili- 
brium flash vaporization correlations for petroleum fractions. 
W. C. Edmister and K. K. Okamoto. Petrol. Refin., Aug 
1959, 38 (8), 117.—Knowledge of vapour-liq phase equilibria 
conditions of petroleum fractions is essential for the design of 
most petroleum process equipment. Empirical correlations 
have been widely used for predicting the equilibrium flash 
vaporization data from ASTM or TBP dist. This paper and 
the following instalment presents empirical correlations which 
can be used to predict phase relationships over a pressure 
range of 10 mm Hg to the focal point. A three-way correla- 
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tion between the atmospheric EFV curve and the ASTM and 

TBP dist is the keystone of this empirical method. Many 

charts and a number of examples are provided in the paper. 
M. F. M. 


$48. Gas-condensate reservoirs. Pt 7. Fair market value. 
W. C. Goodson. Petrol. Engr, Jan 1960, 32 (1), B44.—Fair 


market value is defined, and the factors on which this depends 
are dealt with, namely, taxation, percentage depletion, depre- 
ciation, inflation, risks, and present worth. The determina- 
tion of the last by various methods is discussed in some detail, 
with a table to aid the calculations. Finally, methods of 
financing and other factors affecting the natural gas business 
are mentioned. G. 


BOOK REVIEWS 


Cathodic Protection. John H. Morgan. London: Leonard 
Hill, 1959. Pp. xviii + 325. 57s. 6d. 


This book is the first in the English language to attempt 
to deal comprehensively with cathodic protection from both 
the theoretical and practical aspects. 

The book includes 189 figures and 30 plates, and under 
11 chapters deals with the fundamentals of corrosion and 
protection; the practical application of cathodic protection 
by both the sacrificial anode and power impressed systems 
in soil and water to such structures as pipelines, tanks, 
jetties, and ships; and concludes with a chapter on econo- 
mics. The book is well formulated as regards logical 
development of the subject. It is a pity that some drawn 
illustration figures are of poor quality and, more important, 
that the book was printed on matt paper, since with use it 
will become soiled rapidly. 

While the fundamentals of the electrochemical corrosion 
and cathodic protection of metals in electrolytes are 
reasonably generally agreed in the appropriate scientific 
circles, the many variables involved in practice make the 
application of cathodic protection almost as much an art as 
a science. This, together with the rapid development in 
both new equipment and techniques, must have made the 
author’s task most difficult, and he is to be commended upon 
the manner in which he has dealt with the practical aspects. 
Typical of the rate of development since the writing of the 
book is the fact that it indicates from tests with lead anodes 
that they can be used in marine mud, but subsequent 
practical experience shows this to be untrue. 

The book very wisely disclaims being a “‘ do-it-yourself ”” 
manual, but it is a most useful contribution to the general 
understanding of the subject. It is well supplied with 
references, and the only criticism from the point of the 
student reader is that it needs a page or two of clearly 
defined terminology and a reference page of the symbols 
used. K. A. 8. 


Corrosion of Chemical Apparatus. G. L. Shvartz and M. M. 
Kristal. New York: Consultants Bureau; London: 
Chapman & Hall, 1959. Pp. iv + 250. 60s. 


The main title of this translated Russian monograph is 
somewhat misleading, since the text is devoted entirely to a 
review of corrosion cracking and intercrystalline corrosion of 
metals and alloys in common use for the construction of 
chemical process equipment. The authors have sum- 
marized and collated data on these topics, obtained both 
from the literature and their own research work at the 
Scientific Research Institute of Chemical Machinery and the 
Moscow Institute of Chemical Machinery; reference is made 
also to a number of service failures which have occurred in 
the chemical and allied industries. 

The volume opens with a general outline of the basic 
causes of corrosion cracking and intergranular disintegra- 
tion, and these are related to the current theories advanced 
to explain the mechanisms involved. This chapter serves 
as an introduction to the next three, in which the salient 
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features and effects of the two forms of corrosion are parti- 
cularized in relation to specific materials of construction: 
the first of these deals with corrosion cracking of carbon and 
low-alloy steels in alkalis, nitrates, nitric/sulphuric-e rid 
mixtures, and media containing hydrogen sulphide and 
hydrocyanic acid; in the next a survey of the literature of 
corrosion cracking and intercrystalline corrosion of straight- 
chromium and chromium —nickel austenitic stainless steels is 
supplemented by data derived from the authors’ own work; 
the third of these chapters comprises a literature survey on 
corrosion cracking of non-ferrous metals, including alu- 
minium and aluminium alloys, magnesium and magnesium 
alloys, copper and copper-base alloys, nickel and nickel- 
base alloys, lead, and titanium. 

The last two of the six chapters of this monograph are 
concerned with, respectively, methods of minimizing the 
risk of corrosion cracking (design and fabrication aspects, 
heat-treatment, cathodic protection, use of inhibitors, etc.) 
and plant and laboratory test methods of determining the 
susceptibility of materials to corrosion cracking and inter- 
granular attack. 

Throughout the book, reference is made to important 
work on these topics, both Russian and non-Russian, 
published prior to 1957. It will be appreciated, however, 
that the requirements of nuclear engineering have accen- 
tuated study of stress-corrosion cracking of austenitic 
stainless steels, high-nickel alloys, and other metals, and a 
considerable amount of additional information has been 
published since that time. 

The book is intended to be of value both to the research 
worker and to the materials engineer concerned more with 
the practical aspects of material selection and equipment 
design, and although it is difficult to reconcile the different 
needs of these two classes of reader, the authors have 
achieved a reasonable compromise. The concise summary 
of general conclusions which ends each chapter is a useful 
feature which should prove of considerable value to the 
general reader. 

The reference to a large number of service failures will be 
extremely useful to those concerned with investigations of 
chemical plant equipment failures. Nevertheless, this 
could well be disconcerting to the average engineer perusing 
the book, since a number of cases of stress-corrosion crack- 
ing mentioned refer to isolated instances, not always well 
documented, where the material in question is a standard 
choice and normally performs very satisfactorily. 

The translation compares favourably with others recently 
published, but the Russian method of notation used for the 
various steels and alloys referred to in the text might, on 
occasion, present some difficulty to the non-specialist reader, 
particularly since the tables relating the material designa- 
tions used to the corresponding nominal compositions are 
incomplete. 

This book will undoubtedly be of great interest to the 
staff of industrial laboratories and engineering offices con- 
cerned with materials of construction for chemical process 
equipment. It should also be of some value to research 
workers in the field of corrosion. G. L. 8. 
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Applied Hydrodynamics. H. R. Vallentine. London: 
Butterworths Scientific Publications, 1959. Pp. 272 
+ viii. 50s. 

The book is intended for use in universities as an intro- 
duction to hydrodynamics for students of applied mathe- 
matics and as a course in fluid dynamics for senior and post- 
graduate students in civil, mechanical, and aeronautical 
engineering. The first three chapters, which deal with the 
“Flow of an Ideal Fluid,” “Flow of a Real Fluid,” and 
“Graphical Flow Nets, Numerical Analysis, and Experi- 
mental Analogies”? make a suitable course in hydrodyna- 
mics for any engineering subject. The subsequent chapters, 
dealing with “ Standard Patterns of Flow,” ‘‘ Conformal 
Transformations,” and ‘‘ Three-Dimensional Irrotational 
Flow,” are designed to give a practical approach to applied 
mathematics and would be of value to post-graduate 
engineers working in fields requiring detailed analysis of 
flow patterns in real systems. ‘The author’s objective, “‘ to 
demonstrate the methods of adapting non-viscous flow 
theory to the analysis of real or viscous fluid flow,”’ has been 
achieved and is illustrated by numerous examples within the 
text and by the addition of a carefully selected group of 
problems at the end of each chapter. 

Essentially a teaching text, the book will be of great use 
to lecturers and students in applied mathematics, but it may 
also serve as a revision text to engineers who wish to revise 


their knowlege of this subject. The term “ applied ”’ in the , 


title appears to require some explanation—the application 
intended is that of the ideal fluid concept to problems 
involving real fluids, and is confined to the flow pattern of 
such fluids past a variety of solid shapes. There is no 
application to the problems of non-Newtonian fluids nor to 
the calculations of energy requirements in a flowing system. 
The author’s statement ‘‘ Non-Newtonian fluids . . . are not 
usually met in engineering practice” is not true—as 
engineers in the petroleum industry are well aware—but 
illustrates the scope of the text, namely, the study of prob- 
lems which can be solved by the application of mathematical 
and graphical methods assuming the flow characteristics of 
an ideal fluid. F. M. 


Brimstone: The Stone That Burns. William Haynes. 
Princeton, New Jersey: D. Van Nostrand Co. Inc, 
1959. Pp. 308. 45s. 


Basically the story of the Frasch sulphur industry, this 
book is not without considerable interest to the oil man. 
Sulphur, a one-time unwanted constituent of some crude 
oils, has in more recent times been a by-product of the 
refining of those crude oils. Many of the sulphur-bearing 
structures of the Gulf Coast of Louisiana and Texas have 
been located by companies drilling for petroleum, and the 
author makes particular reference to these in his concluding 
chapter, where he discusses the future. 

Throughout, there are many references to oil company 
operations, and the importance of sour natural gas as a 
source of sulphur is given some prominence. 


Oil Man. Eric Leyland. London: Edmund Ward, 1959. 
Pp. 96. 89. 6d. 


This is the fifth volume of the “‘ Men of Action ”’ series and 
describes in general terms and non-technical language what 
is involved in the finding and refining of petroleum. It has 
been written for those who are trying to decide on their 
choice of occupation or profession, and the importance of 


the petroleum geologist, engineer, chemist, and physicist to 
the petroleum industry is clearly demonstrated in eight 
well-illustrated chapters. The book should make easy ang 
interesting reading for the school-leaver. 


Oil Is Where They Find It. Edward Ward. London: George 
G. Harrap, 1959. Pp. 225. 18s. 


A non-technical eye-witness account, in 36 chapters, of 
problems encountered in the search for petroleum, its 
winning, and refining. -It is a story of the life of those who 
work in the oil industry and makes excellent fireside 
reading. 


Symposiums on Railroad Materials and Lubricating Oils, 
Philadelphia: ASTM, 1957. Pp. 169. $4.50. 

The “ Railroad Materials ’’ symposium, which was held 
in Los Angeles in 1956, comprises seven papers dealing with 
the requirements and performance of diesel fuels and 
lubricants, cleaning procedures, and non-destructive testing. 
The subject of “‘ Lubricating Oils” is dealt with in eight 
papers, of which five cover the spectroscopic examination of 
lubricating oil additives and of new and used lubricating 
oils. One paper describes the chromatographic analysis of 
diesel locomotive lubricating oil, another deals with methods 
of sampling lubricants from such engines, and the final one 
discusses the filtration of diesel engine lubricating oil. 


Symposium on Particle Size Measurement. Philadelphia: 
ASTM, 1959. Pp. 303. $6.25. 


Of the 17 papers presented at Boston in June 1958, 14 
deal with particle size analysis by sieving, sedimentation, 
hydrometry, light-scattering, absorption, and air-permea- 
bility; the remaining three cover the measurement of the 
physical properties of cracking catalysts, discussions of the 
ASTM recommended practice for reporting particle size 
characteristics of pigments, and of the Stanford Research 
Institute Particle Bank. A list of ASTM Standards for 
particle size measurement is also included. 


Symposium on Bulk Quantity Measurement. Philadelphia: 
ASTM, 1959. Pp. 50. $2.25. 


The five papers presented dealt with automatic and hand 
tank-gauging and with positive displacement meters. The 
symposium was held in Houston in February 1958. 


Index to the Literature on Spectro-chemical Analysis. Part 
IV, 1951-1955. B. F. Scribner and W. R. Meggers. 
Philadelphia: ASTM, 1959. Pp. 314. $6.50. 


The references total 1891 and are largely quoted verbatim 
from Chemical Abstracts. A few have, however, been 
obtained from other publications and have been specially 
prepared. The total references in the four parts, which 
cover the literature from 1920, now number 5666. 


Annual Reports on the Progress of Chemistry for 1958. 
London: The Chemical Society, 1959. Pp. 527. £2. 


The six reports cover General and Physical Chemistry, 
Inorganic Chemistry, Organic Chemistry, Biological Chemis- 
stry, and Crystallography, and discuss developments in the 
various fields during 1958. There are numerous references 
to literature and good subject and author indexes. 
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Warp, E. Oil is where they find it. London, Harrap, 


1959. 255 p. 


ASSOCIATION OF British CHEMICAL MANUFACTURERS. 
British chemicals and their manufacturers... . 
London, ABCM, 1959. 207 p. 


Beaton, K. Enterprise in oil, a history of Shell in the 
United States. New York, Appleton-Century-Crofts, 
Inc., 1957. 815 p. 


AMERICAN SocreTy OF MECHANICAL ENGINEERS. Re- 
search Committee on corrosion and deposits from 
combustion gases. Corrosion and deposits in coal- 
and oil-fired boilers and gas turbines. London [etc.]}, 
Pergamon Press, 1959. 198 p. 


Methods for the 
London, BSI, 


British STANDARDS INSTITUTION. 
sampling and analysis of fuel gases. 
1959. 140 p. (BS 3156 : 1959.) 


BritisH STANDARDS INsTITUTION. Methods for sampl- 
ing liquid petroleum products in bulk storage. Lon- 
don, BSI, 1959. 14 p. (BS 3195 : 1959.) 
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Hopeman, C. D., editor. Handbook of chemistry and 
physics . . . 4lst ed. Cleveland, Chemical Rubber 
Publishing Co., 1959. 3472 p. 


About chemistry. Edinburgh [etc.], Oliver 
and Boyd, 1959. 219 p. 

Burrato UNIveErRsity. Proceedings of the third con- 
ference on carbon, held at the University of Buffalo, 
New York [etc.], Pergamon Press, 1959. 718 p. 


AMERICAN Society For Testinc Marerrats. ASTM 
standards on petroleum products and lubricants (with 
related information). Philadelphia, ASTM, 1959. 
1200 p. 

AssociATtED Company Limitep. World-wide 
survey of motor gasoline quality. London, Associ- 
‘ated Ethyl Company Ltd, 1959. 92 p. 

AssocIATED EtHyt Company Limitep. Methods for 
the analysis of ‘“ Octel” anti-knock compound. 
London, Associated Ethyl Company Ltd, 1959. 11 p. 

Trrer, N. Hidro-aerodinamica lubrificatiei. Bucharest, 
Editura Academiei Republicii Populare Romine, 1957. 
695 p. 
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Candle, B. H., 900 Edwards, J. M., 904 


Chetin, A. K., 852 Eltinge, L., 944 7. 
Chiampo, P., 953 . Enright, R. J., 866 Jarvis, P.C., 941 
Chueca, A., 877, 90 Jessen, F. W., 862, 871 
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GEOLOGY 


849. What’s ahead for deep Edwards play? Anon. World 
Oil, Jan 1960, 150 (1), 136.—After several years of intermittent 
exploratory drilling in the Edwards trend of S Texas, it is 
expected that there will be active operations in 1960, de- 
pending on results from some deep wildcats now being drilled. 
If these become good producers, exploratory activity in deep 
Edwards, Wilcox, and new Frio trends may be expected to 
increase in an area extending from the Mexican border to 
Lavaca County. The Edwards search has been stimulated by 
two recent major finds: the Fashing gas condensate field and 
the Person oilfield in Atascosa and Karnes Counties. Re- 
serves at Fashing are estimated at 500-750 billion cu ft. 
C. A. F. 


850. How major features developed in Kansas. J. M. Jewett. 
World Oil, Jan 1960, 150 (1), 119.—The regional geology and 
stratigraphical and structural history of Kansas are described 
in relation to Paleozoic depositional and erosional cycles. 
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OILFIELD EXPLORATION AND EXPLOITATION 


Klinkenberg, A., 955 
Klinkert, H. G., 957 
Knutson, C. F., 899 
Krahn, G. A., 861 


Mungan, M., 


Sircon, M., 930 
P., 879 


Smith, M. A., 929 
Snoeck, E., 957 
Stoddard, K. J., 915 
Stokey, E. W., 903 
Sudbury, J. D., 906 


Neptune, F. B., 931 
Nijhoff, G. J. J., 869 


Odeh, A. 8., 905 


Zrowbridge, Tek, M. R., 863 


Osoba, J. S., 890 


Landers, J. E., 906 
Landrum, B. L., 889 
Langenheim, R. H., 894 
Larsen, L. V., 
Lehman, J. 

Le Nobel, G. W., 
Liotier, 943 
Little, P. A., "952 
Longsworth, C. B., 
Loomer, J., 908 


997 Petelle, R., 564 


Pommier, —, 857 
i Towle, G., 887 

— Turner, A. G., 941-2 
Raimer, B., 920 
Rassmuss, J. E., 917 
Reeves, C. C., 851 
Reynolds, F. 8., 961 
Richard, L., 927 
Roberts, A. P., 873 
Roof, J. G., 883 
Rosenbaum, M. J. F., 892 
Rubsamen, E. B., 861 


Scala, C., 859 
Schall, R., 878 
Shick, R. L., 911 
Singh, I. J., 914 


Walker, J. W., 897 
Watkins, P. B., 956 
Weinert, C. A., 954 
Westervelt, W. W., 
Wilding, J. S., 942 
Winkler, H. W., 885 
Witte, M. D., 900 
Worsham, H. N., 933 


Magner, H. J., 874 
Malone, B. C., 903 
Marx, J. W., 894 
Mathews, S. J., 861 
Mattax, C. C., 888 
Matthews, C. 8., 892 
Miller, O. C., 880 
Monaghan, P. H., 890 
Montgomery, D. 8., 939- 
40 


Moore, J. E., 896 
Moraglio, G., 937 


932 


Zaalberg, E. F., 869 
Zaffarano, R. F., 895 
Ziegler, K., 950 


The regional geology is fairly simple, with a sedimentary cover 
reaching 10,000 ft overlying basement rocks. Major struc- 
tures were mainly formed near the end of the Devonian and 
late Early Pennsylvanian, and regional uplift and tilting have 
occurred at various times. Details of the structural features 
are given, and areal geological maps and simplified cross- 
sections of Kansas show major rock units and structural 
patterns. Six refs. C.A. F. 


851. Oklahoma’s Love County. Pt 2. C. C. Reeves. Oil 
Gas J., 11.1.60, 58 (2), 124.—The oilfields so far discovered in 
Love County are small but show generally similar features. 
Three of the fields are discussed to illustrate the geological 
factors influencing accumulation in the area. The fields are 
NE Greenville, SW Enville, and Stockton. NE Greenville 
occurs within a downfaulted block open to the SE but closed 
by faulting to the NW. Production comes from the Penn- 
sylvanian Dornick Hills and Deese sands, and the accumula- 
tion is controlled by a basic structural trap modified by 
stratigraphy. SW Enville produces from the Ordovician 
N 
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Sycamore, Oil Creek, and Bromide, and the structure is a 
primary anticline dissected by major NW-SE thrusts; there 
may be overturning locally. Stockton produces from Penn- 
sylvanian Witt and Stockton sands, showing closure over a 
pre-Pennsylvanian high. Future prospects of the area are 
noted. C. A. F. 


852. Geology of the Weyburn field, Saskatchewan. A. K. 
Chetin and W. W. Fitkin. Canad. Min. metall. Bull., 1959, 
52, 751-61.—The Weyburn field is at the NW end of a strati- 
graphic trap extending 120 miles along the NE rim of the 
Williston Basin. It is the fifth ranking oilfield in W Canada. 
Oil is produced from the Mississippian strata at a depth of 
4400-4900 ft. A detailed description of this section is given 
in addition to a general description of the area. G. B. 


853. Persian Gulf strike gives Jap firm new life. Anon. Oz 
Gas J., 8.2.60, 58 (6), 74-5.—The Japanese-owned Arabian Oil 
Co’s wildcat 30 miles offshore from the Neutral Zone, Persian 
Gulf, has found commercial production. The well tested 
6290 bd from 4920 ft. Several productive zones are re- 
ported, possible Cretaceous sandstones. J.C. M. T. 


854. Oil discovered at Gabon by Mobil and French firm. 
Anon. World Oil, Jan 1960, 150 (1), 144.—Rembo Kotto 1, 
near the coast of Gabon in W Africa, on test produced an 
estimated 340 bd of light gravity oil from ca 2000 ft. It is 
planned to evaluate the field and test deeper formations. 
The operating company is French and American controlled, 
and there is an agreement covering 6,175,000 acres in Gabon 
and the Congo. C.A. F. 


855. Trias and Lower and Middle Jurassic in the east of the 
Paris Basin: isopachyte and lithofacies maps. (In French.) 
J. Fourmentraux et al. Rev. Inst. frang. Pétrole, 1959, 14, 
1063-90.— Where possible, old well data have been reinter- 
preted in terms of the newer well correlations. The com- 
ponents used in the lithological studies are clays, carbonates, 
detrital rocks, and evaporites. Some of the units used do not 
correspond exactly with the paleontological zones. Data 
from 33 wells drilled in search of hydrocarbons are incor- 
porated. 

Maps are given for Lower Trias (Vosges and variegated 
sandstones), Lower and Upper Muschelkak, Lettenkohle, 
Lower, Middle, and Upper Keuper, Lower and Upper Rheetic, 
Sinemurian—Hethangian, Lotharingian, Pliensbachian, Toar- 
cian, Aalenian, Lower, Middle, and Upper Bajocian, and 
Bathonian. There are notes on each horizon and map. 

G. D. H. 


856. Geological history of the Garlin and Clermont structures. 
(In French.) Y. Pontalier. Bull. Ass. frang. Tech. Pétrole, 
Nov 1959, (138), 1121-36.—Six wells have been drilled at 
Clermont and seven at Garlin because of the numerous oil 
indications. Correlation has been good, and thickness data 
have been obtained for the post-Lower Lias Jurassic, Neoco- 
mian, Albo-Aptian, Turonian-Cenomanian, Senonian-Danian, 
Ypresian-Palzocene, or Eocene (pre-folding) and Eocene (post- 
folding). On the assumption that the top of each unit was 
approx horizontal at the time of its formation, the structure 
at each stage has been obtained from the successive iso- 
pachytes. Erosion and allied effects have been ignored. A 
series of cross-sections accordingly represent the structural 
evolution of the two areas. In both cases there was an early 
high N of the present crest, and there was displacement of the 
axis in the same direction and at the same time during the 
course of sedimentation. G. D. H. 


GEOPHYSICS AND GEOCHEMICAL 
PROSPECTING 


857. Contribution that geophysics can give to solving problems 
of variation in composition of a stratigraphic series. (In 


ABSTRACTS 


French.) — Aynard and — Pommier. Bull. Ass. rang, 
Tech. Pétrole, Nov 1959, (138), 1137-50.—In the exploration 
of a petroliferous basin there are stratigraphic as well ag 
structural problems. Lateral variation and erosion may cause 
changes which are not evident from studies of outcrops, 
Seismic investigations are more suited to obtaining informa. 
tion on stratigraphic than are other geophysicaltechniques. In 
particular, investigation of velocity distribution is important, 
Velocity shooting and well velocity logs are most important 
in this respect. However, there are conditions under which 
seismic investigations do not resolve the problems. 
G. D. H. 


858. Determination of the gradient on a map of equal reflexion 
times. B. Favre. Rev. Inst. franc. Pétrole, 1959, 14, 935-46. 
—Relationships are derived and discussed for determining the 
gradient at any point on a map contoured to give lines of equal 
reflexion time. If a normal is drawn to the contour through 
the point in question and the distance between the points 
where this normal intersects the two contours immediately on 
each side is ab, with the distance between the next two con- 
tours on either side of these cd, the gradient is g = 12,000 
e/[A(8ab—cd)], where e is the contour interval in millisec and 
1/A is the scale of the map; ab and cd are measured in mm to 
give the gradient in millisee/m. 
Conversion to depth contours is also considered. 
G. D. H. 


859. Some aspects of the streaming potential and the electro- 
chemical SP in shales. F. Bernstein and C. Scala. J. Petrol. 
Tech., Dec 1959, 11 (12), 76-7 (summary).—The methods of 
irreversible thermodynamics are used to describe the cell— 
NaCl (I)/junction/NaCl (II). The three mobile species are 
H,O, Na, and Cl. In a borehole the shale and liq junctions 
are in series, each separating the mud filtrate (I) and the 
formation water (IT). 

Experimental checks of the derived expressions gave good 
agreement except in the case of a heterogeneous calcareous 
shale. G. D. H. 


DRILLING 


860. New drilling technique recovers 100 per cent continuous 
core. H. Henderson and J. F. Earl. World Oil, Jan 1960, 
150 (1), 111.—A coring method has been recently introduced 
enabling a continuous core to be taken from ground surface to 
total depth. The method was tried out in an old oil province 
near Abilene, Texas. 100% recovery was obtained over 
1400 ft of hole. The core was retrieved in 2-inch by 6-inch 
samples. The method makes use of a portable rig trailer 
unit with drill pipe consisting of two pipe strings welded 
together and rotated as a single unit. The inner pipe forms 
the core tube through which the cores and cuttings are cir- 
culated out. The tubular annulus carries the input mud 
stream, mud circulation being reversed in comparison with 
conventional practice. Diamond or bladed bits are used, 
depending on lithology. Details of the drilling equipment are 
given. The availability of a continuous core enables precise 
geological evaluation to be made. C. A. F. 


861. At Cay Sal Bank drilling costs reduced with aerated sea 
water. G. A. Krahn, E. B. Rubsamen, and S. J. Mathews. 
World Oil, Jan 1960, 150 (1), 125.—A recent development in 
drilling fluids is the addition of compressed air to sea water 
which has been successfully used at Cay Sal Bank in Florida, 
where there is extreme lost circulation and abundant supply 
of sea water. Aerated sea water as a drilling fluid is applicable 
where: (1) formations contain no shales or bentonitic sands; 
(2) supply of sea water is abundant and there are no disposal 
problems; and (3) where serious lost circulation problems are 
anticipated. It has limitations because electric log quality is 
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reduced and abnormal formation pressures cannot be effec- 
tively combated. Quality and quantity of ditch samples are 
also reduced. Details of equipment and drilling methods 
using aerated sea water at Cay Sal Bank are given. C. A. F. 


$62. Effect of particle size distribution and exchange cation on 
gel properties of fractionated bentonite suspensions. F. W. 
Jessen and M. Mungan. J. Petrol. Tech., Dec 1959, 11 (12), 
744-5 (summary).—Aquagel, believed to be primarily sodium 
montmorillonite, was fractionated by sedimentation and a 
super-centrifuge into 11 cuts ranging 40—-0-02ninsize. X-ray- 
diffraction studies indicated the particles of 40 » to 50 mp to 
be primarily calcium clay; the finer particles were sodium 
clay. The plastic visc and the gel strength were related 
principally to the amount of sodium clay and the surface area. 
Suspensions of different grain size but of concn giving equal 
clay surface areas have the same plastic visc if the cations are 
the same. G. D. H. 


863. Unsteady-state liquid flow through porous media having 
elliptic boundaries. K.H. Coats, M. R. Tek, and D. L. Katz. 
J. Petrol. Tech., Dee 1959, 11 (12), 75-6 (summary).—In 
calculating the advance of water in oil and gas reservoirs the 
boundary is approximated by a circle. A better approxima- 
tion may commonly be an ellipse, thus requiring the solution 
of the diffusivity equation for elliptical co-ordinates. Ac- 
cordingly, equations have been developed and sclved numeric- 
ally on an IBM 704 computer, the results being compared 
with those for a circular boundary. For the case of an 
aquifer of which the outer boundary includes an area 100 times 
that of the inner boundary the circular boundary case gives 
ca 7%, less water influx than the elliptical boundary case for 
small dimensionless time. G. D. H. 


864. Diamond drilling in soft to medium hard rocks. (In 
French.) R. Petelle and L. Bath. Bull. Ass. frang. Tech. 
Pétrole, Nov 1959, (138), 1153—-71.—The main drilling problem 
at Hassi-Messaoud has been the penetration of a large thick- 
ness of thick beds of anhydrite alternating with clay or salt. 
Tricone bits advanced in this at ca 1 m/hr, and had a life of 
15-20 hr. Clogging of the teeth wascommon. Diamond bits 
of 8} inches and 12} inches dia were therefore used. With 
the former it was found that 850 m of hole could be drilled in 
13 days, compared with 26 days for tricone bits. The larger 
bit also gave more rapid penetration than the tricone. 
G. D. H. 


865. Central power plants can save rig costs. W. 8S. Crake. 
Internat. Oilman, 1959, 18, 404—6.—Maintenance cost can be 
reduced and mobility and flexibility in operation improved by 
the use of electrical power transmission on drilling rigs. The 
costs and the operating characteristics of mechanical, de 
Ward-Leonard, de ring constant current, and ac torque con- 
verter transmissions are compared. G. B. 


866. New weight indicator gives hook load and total load on 
mast. W. B. Bleakley and R. J. Enright. Oil Gas J., 
15.2.60, 58 (7), 100.—Hydraulic cyl placed under each derrick 
leg connected with gauges in view of the driller indicate the 
total load and load distribution on structure. Changes due 
to hook load, stacked pipe, tightening of guy lines, wind 
pressure, and settling of foundations or failures in the struc- 
ture are all indicated, and provide the means to recognize 
dangerous conditions. 0. 


867. Buckling and mechanical stress in tubular materials in 
wells. (In French.) M. Dieumegard. Rev. Inst. frang. 
Pétrole, 1959, 14, 1245-56.—Wells have been reported with 
bottom-hole pressures of 1000 kg/em* or temp of 240°C. 
These cause changes in the elasticity of tubular materials. 
AF = 0-6AP,,S, where AF is the increase in force (com- 
pression or tension) in the tube in kg, AP,, is the increase in 
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mean pressure (internal or external) in kg/em?, and S is the 
cross-section of the tube (internal or external) in cm?. This 
relationship can be used to calculate the compression or 
tension which can arise in tubing and cemented casing, in the 
course of squeezing or cementation (calculations are given). 

For temp effects AF = 26 At S, where At is the temp 
increase and S is the cross-section of the metal. This effect 
is generally larger than those due to pressure or density. 

F = P;S, — P,Si, where F is the total force of com- 
pression at the frozen point, above which the column can 
buckle; Py and P, are the pressures at the level of the 
frozen point. G. D, 


868. Mobile rigs link Libyan desert drilling problems. Anon. 
World Petrol., Dec 1959, 30 (13), 60.—New mobile unitized 
and compact drilling rigs for desert use are briefly described. 
They were designed to have a drilling capacity of 4000— 
10,000 ft with max efficiency, simple assembly, and ability to 
traverse rough ground. C.A. F. 


869. Effect of carboxymethylcellulose viscosity on drilling mud 
properties. G. J. J. Nijhoff and E. F. Zaalberg van Zelst. 
Petroleum, Lond., 1960, 28, 49.—Carboxymethylcellulose 
(CMC) was used originally for reducing fluid loss from drilling 
muds. However, the paper shows that CMC products have 
other important properties also, which make them suitable for 
use as thickening agents in low-visec muds and suspending 
agents in heavy muds. Numerous graphs are presented, 
which enable the most suitable vise grade of CMC to be 
chosen for a particular application. G. D. F. 


870. Bentonite in drilling muds. Anon. Petrolewm, Lond., 
1960, 23, 48.—The properties of bentonite, and the advantages 
of its use in drilling muds, namely, low density, fluid loss 
control, caving control, are outlined. The preparation of 
bentonite muds for use is dealt with, and some special muds 
using bentonite as a component are mentioned. G. D. F. 


871. Measurement of gel development in drilling fluids. F. W. 
Jessen and C. N. Toktar. Petrol. Engr, Feb 1960, 32 (2), B48. 
—tThis paper presents a method of determining mud yield 
points with the Bendix Ultra-Viscoson apparatus, and a 
method of using this equipment to measure the development 
of gel strength. The equipment and testing procedure are 
described, and some test data are given. G. D. ¥. 


872. Drilling fluids: a current review. 1. G. K. Jones. 
Petroleum, Lond., 1960, 28, 43.—The functions of the drilling 
fluid are dealt with, namely, removal of cuttings; prevention 
of ingress of formation fluids; maintenance of hole stability 
(prevention of heaving, caving, and cake deposition); cooling 
and lubricating the bit and string; and retrieval of informa- 
tion. Some of the properties required for these functions are 
mentioned. Asimple three-component mud and its properties 
are discussed, and this part ends by considering some more 
complicated drilling fluids. Some of the materials used in 
drilling muds are listed. G. D. F. 


873. Future development of water control methods in air 
drilling operations. A. P. Roberts. J. Petrol. Tech., Dec 
1959, 11 (12), 37-8.—In trying to determine where air drilling 
can be applied successfully, it is necessary to locate possible 
water-bearing zones. Logs are effective in this respect in 
ca 50% of the cases. Weeping zones can be handled in air 
drilling by increasing the air rate and by adding substances 
such as zine stearate which tend to waterproof the cuttings. 
Medium amounts of water can be handled by foam or mist 


-drilling; however, if sloughing shales are met, the hole must 


be completed before there is time for the shales to hydrate. 
The cost of the foam reduces the economic advantage of air 
drilling. Large water flows must be shut off; otherwise con- 
version to mud is necessary. The amount and position of the 


| 
rane. 
ation 
sll as 
cause 
TOps, 
rma- 
In 
‘tant, 
rtant 
vhich 
H. 
exion 
g the 3 
ough 
oints 
ly on 
con- 
‘md 
and 
m to 3 
H. 
ctro- 
etrol. 
1s of 
ell— 
; are 
pions 
the 
eous 
H. 
960, 
uced 
to 
ince 
over 
inch 
ailer 
cir 
nud 
with 
sed, 
cise 
Ws. 
t in 
ater 
ida, 
yply 
able 
ids; 
osal 
are 
y is | 
UM 


1244 


dry zone is important. Shut-off costs include chemicals, 
packers, pumping equipment, and rig time. Isolation re- 
quires locating the water zone precisely. G. D. H. 


874. Foaming agents spur use of air drilling. W.C. Goins, Jr 
and H. J. Magner. Drilling, Feb 1959, 21 (4), 65-7.—Best 
foaming agents for control of water in air or gas drilling are of 
the non-ionic types, as these are neither adsorbed on cuttings 
nor affected by salts; they are, however, adversely affected by 
oil or by compressed exhaust gases. Corrosion of drill pipe, 
etc., can be serious when saline water is encountered, but is 
combated by addition of sufficient lime to keep pH at discharge 
at or above 8-5. Foam drilling has been used with water 
inflows of over 200 brl/hr, but compressor requirements rise 
rapidly over 50-60 brl/hr water. At low water rates (2 brl/hr 
or less) injection of dry calcium or zinc stearate has been 
effective in keeping moist cuttings from adhering together, 
and other hydrophobic cpds should be effective; alternatively, 
drying agents (e.g. finely divided silica) may be used. 
J.C. M. T. 


PRODUCTION 


875. Flow of gases in porous media. (In French and English.) 
A. Houpeurt. Rev. Inst. frang. Pétrole, 1959, 14, 1468-97.— 
In the flow of liq through porous media, deviation from 
Darcy’s law, except in the case of fractured reservoirs, has been 
attributed to turbulence, but this explanation is doubtful. 
For gas wells Q = a(pq? — prp*)", n being between 0-5 and 1; 
this relation cannot be justified by Darcy’s law, which may be 
an approximation of a more general law. The constrictions 
and expansions of porous media call for varying velocities, 
with the possibility of eddies and energy loss. Approximating 
these to a succession of truncated cones allows the calculation 
of a shape parameter which appears to be relatively more 
important for gases than for liq. 

Consideration of pressure distribution about a well and of 
the behaviour of gases suggests that an equation of state of 
the following form may be used to study real gas flow: 
= poeB(p-po), G. D. H. 


876. Solution of the problem of unsteady flow of a slightly 
compressible fluid in a fissured porous medium using a network 
of resistances. (In French.) P. Boisard. Rev. Inst. frang. 
Pétrole, 1959, 14, 1107-46.—The basic mathematical theory 
is presented, together with the transformation which is the 
basis for the electrical analogue. The deep Lacq reservoir is 
approximated as one or more horizontal fissures in the 
permeable matrix. In the electrical models one has the 
equivalent of a single fissure, the other fissures evenly distri- 
buted throughout the height of the matrix. These models 
have allowed the results of a back-pressure test on LA 120 to 
be reproduced. Both indicate for the fissure a product of Kh 
equal to 2 darcys/m, with the matrix showing a radial per- 
meability of 0-1 mD and a vertical permeability of 0-01 mD. 
G. D. H. 


877. Characteristics and factors influencing the final recovery 
from a heterogeneous carbonate reservoir. (In French.) A. 
Chueca. Rev. Inst. frang. Pétrole, 1959, 14, 1498-511.— 
Parentis is an example of a heterogeneous carbonate reservoir. 
The anticline is 10 km long, 4 km wide, and faulted on the S 
flank. The oil zone is 350 m high, with oil in place estimated 
tobe 8 x 107?cum. The top producing zone is limestone with 
permeability of 0-1-20 mD. Below is another limestone zone 
with permeability of 0-1-100 mD, underlain by fractured 
vuggy dolomite of permeability of several darcys, with some 
limestone bands. The initial pressure was 225-7 kg/cm? at 
—2200 m. The bubble point was 20 kg/cm*, and the pro- 
ducing GOR 8 m3/m*. In the fractured zone the drainage area 
is 100 ha/well; in the limestone zone the area is 70 ha/well. 
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Average productivity indexes are 0-5 m*/day/kg/cm? for the 
limestone and 200 m*/day/kg/em*? for the dolomite. The 
natural producing mechanism is water drive. Water in. 
jection is carried out. A water rise of 14 m/pa is indicated. 

The best producing zones are: (Al) homogeneous porous 
rock with permeability over 100 mD; (A2) fractured and 
vuggy rock of high permeability; and (A3) tight rock with 
fractures or vugs. These are mainly in the dolomitic zone, 
Type (B) has permeability less than 100 mD, and no fractures 
or vugs. The rock is considered to be water wet. Water 
rises in the fractures and is imbibed by the matrix. Fracture 
spacing seems to range 5-40 cm. Slow rise of water in the 
fractures gives greater oil recovery from the matrix. 

Three zones were detected in the dolomitic zone; these 
were in communication only in certain parts. Injection 
showed good communication in the R4-5-6 zone, but poor 
communication between this and the Jurassic except near 
Ps. 3. Electric analyser studies on a simplified representation 
of the field indicate an aquifer of 2-2-5 x 10®°cum. Water 
rise seems irregular, and this could cut off oil. Selective in- 
jection is planned to combat this. It is estimated that re- 
covery from type (A) reservoirs may be 35-55%, and from 
type (B) 0-20%. G. D. H. 


878. Development of special liners for shaped charges used for 
perforating in oil wells. (In French.) J. Delacour and R. 
Schall. Rev. Inst. frang. Pétrole, 1959, 14, 1423-67.—Re- 
coverable and expendable carriers have been used for shaped 
charges in wells. 

The phenomena involved in the use of hollow charges are 
described, and it is apparent that the liner plays an important 
part in the application of the explosive energy to perforation. 
The liner must be ductile, and have a high density to give the 
max energy per unit of jet. Copper and its alloys are used. 
The angles of the cones are commonly 40°-80°. There are 
optimum thicknesses and mass distributions for the liners. 
The dia of the holes made greatly exceeds the dia of the jet. 
The most favourable distance of separation is one to four times 
the dia of the liner. The length of the charges can only be 
small relative to their dia. Suitable holders can offset this 
to some extent. 

The material to be penetrated is complex. Special profiles 
may be used for the liner to produce better results. Some 
plugging may result from metal in the hole. Mechanical and 
other means have been employed to remove this trouble 
without reducing the perforating power. Bimetallic liners of 
zine or lead outside copper eliminate plugging by allowing 
volatilization, and thereby improve the productivity of the 
perforations. G. D. H. 


879. Permanent completions. (In French.) J. P. Munier- 
Jolain. Rev. Inst. frang. Pétrole, 1959, 14, 1227-44.—In 
permanent completions all operations on the producing 
horizon can be carried out without pulling the tubing or 
killing the well. This saves money and seems satisfactory for 
shallow and medium depths. Other advantages include pro- 
longed testing at little cost, greater safety, reduced initial 
completion costs. However, the tools are less robust, and 
have to be used on cable. At present the max operating depth 
is ca 13,000 ft. Special care is needed in cementing, or costly 
operations may result. Work cannot be done more than 
1000 ft below the bottom of the tubing, for then 1-inch 
aluminium tubing must be lowered to permit circulation at 
the bottom of the hole. Dual completions are possible. The 
tubing is generally 2$ or 2§ inches dia. 

The various items of the well equipment are described and 
illustrated, and there are descriptions of cementing, per- 
forating, cleaning out, acidization, and sand consolidation 
operations. Debris from perforators, tubing extensions, or 
plugs made of aluminium is dissolved by caustic soda. 
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Modified cement is used, being Portland cement with bentonite 
and calcium ligno-sulphate. G. D. H. 


$80. Maximum reservoir worth—proper well spacing. C. C. 
Miller and A. B. Dyes. J. Petrol. Tech., 1959, 11, AIMME 
Tech. Paper No. 8096, 334-40.—Optimum well spacing is that 
which gives max present worth when allowance is made for all 
factors affecting total cost and total revenue, and when the 
wells are operated in the most efficient manner. 

The example studied is a long narrow fault-line field with 
10 x 10° brl of 26° API oil at 6500 ft. The limiting cases of 
dissolved gas drive and water drive were considered. The 
optimum rate is the open flow potential. Well density 
depends on type and amount of oil, formation thickness, 
drive, and recovery efficiency. Water drive justifies closer 
spacing than dissolved gas drive; thick formations warrant 
close spacing. The siting of wells is important for water 
drive. Viscous oils may need wide spacing. Where pro- 
rationing applies, there may be an optimum combination of 
well spacing and well allowables which allows production at 
relatively high rates. Gc. D. 


$81. Water injection problems in an SCP accumulation. (In 
French.) A.Granier. Rev. Inst. frang. Pétrole, 1959, 14, 964— 
72.—The oil zone at Bled Khatara is 1-2 km long and 0-4 km 
wide. The oil is in Domerian and infra-Lias brecciated 
arkosic sandstones at depths of 1350-1450 m. The porosity 
is 20%, permeability 3 mD, and water saturation 30%. The 
gas/oil ratio is 1-5 m%/m*. The oil in place was 1-4 x 10° 
tonnes. When the cumulative production was 40,000 m', 
extrapolation of the linear pressure/production relationship 
indicated eventual recovery of 6—7% of the oil. 

A water injection well was drilled, but on test the perme- 
ability proved to be very low. Evidence was then obtained 
that the reservoir had four separate horizons. A new in- 
jection well was drilled. Water was obtained from two wells 
in fissured Paleozoic schists and quartzites, from which some 
oil had been obtained. The water was compatible with the 
Bled Khatara water. Injection began in May 1957. The 
rate fell off markedly, evidently due to plugging in which 
bacteria were involved. Cleaning operations were carried out 
and injection is suspended pending the arrival of a special 
bactericide. 

There are indications that the repressuring had given ca 
1000 m* of additional oil up to the time that the operation was 
suspended. G.D. 


882. Injection into the gas reservoir of Djebel Abd-er-Rahman. 
(In French.) J.deFournas. Rev. Inst. frang. Pétrole, 1959, 
14, 973-6.—The condensate reservoir is a fine Lower Cre- 
taceous sandstone which has a porosity of 10-13% and per- 
meability of 5-11 mD. The area is 340 ha. The original 
pressure was 181 kg/cm? and the gas in place 22 x 10’ cum. 
Studies suggested that the accumulation might give 5% of the 
gas annually for 12 years and then decline, giving 165 x 10° 
cu m in 27 years, together with 28,700 cu m of gasoline. 
However, water injection totalling 800,000 cu m could lead to 
gas production of 186 x 10° cu m and 47,400 cu m of gasoline. 

An abundance of iron-bearing water is available, and 
treating plant has been built to handle 20 cu m/hr. Aeration, 
filtration, addition of corrosion inhibitor, and intermittent 
addition of HCl are used. Eventually an edge well took 
6 cu m/hr at 210 kg/em?. G. D. H. 


883. Variation of fluid properties with elevation in high-relief 
oilreservoirs. J.G.Roof. J. Inst. Petrol., 1959, 45, 373-9.— 
Several examples are known of high-relief oil reservoirs in 
which fluid properties vary appreciably with elevation. The 
literature contains a few references to the significance of these 
variations in material-balance computations of oil-in-place. 
In this paper some reports on properties in high-relief oil- 
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fields are reviewed briefly. It is doubtful that thermo- 
dynamic and compositional equilibrium exists in all cases, and 
it is apparent that no “ typical” variation with elevation is 
applicable to the several fields. 

A theoretical study is made of the distribution of com- 
ponents in a binary hydrocarbon system in the liq state when 
the system is placed in the gravitational field in an average 
geothermal gradient. Volumetric data and recently acquired 
thermal-diffusion data permit computations which show that 
the gravitational segregation and the geothermal segregation 
are opposite in sign and are essentially equal in magnitude for 
the methane—butane system at its bubble point under the 
specified conditions of composition, pressure, and temp 
gradient. Further, it is seen that these mixtures are unstable 
towards convective mixing, the efficacy of which is known to 
be influenced by such factors as permeability and thickness of 
the formation. 

Results of computations for this binary system are not 
directly applicable to the complex mixtures found in oil. 
However, it is probable that in natural mixtures in the single 
phase the effects of gravity and of the geothermal gradient are 
opposite in sign and that the tendency for the light con- 
stituents to concentrate in the upper portion of the formation 
will be less than had once been supposed. 

(Author’s abstract.) 


884. Co, reduces viscosity of heavy oil. L. R. Dickerson and 
G. W. Crawford. Oil Gas J., 22.2.60, 58 (8), 96-8.—Occur- 
rence of viscous crude oils in large deposits of economic in- 
terest has stimulated development of methods by means of 
which they might be recovered profitably. One possible 
method is to inject gas into the reservoir to reduce the crude 
oil vise and to provide a drive mechanism. A study of the 
solubility of hydrocarbon and non-hydrocarbon gases in a 
medium wt paraffin-base lub oil and of the vise of each of the 
resultant systems was made. The apparatus used for the 
solubility—-visc tests is described and results presented 
graphically for the following gases—methane, ethane, carbon 
dioxide, and Freon 22. It is concluded that vise reductions 
as great as 60% can be realized by saturating heavy oil with 
the various gases. At normal reservoir temp, 125° F and 
above, effectiveness of the CO, is equal to, or greater than, 
either methane or ethane, and CO, is retained in soln for a 
longer period after pressure reduction than are the hydro- 
carbon gases. Of the gases tested, methane and ethane are 
the most effective below 80° F. A. D.S. 


885. Here’s how to improve your gas lift installations. Pt 6. 
The use of lift valve specifications and force balance equations. 
H. W. Winkler. World Oil, Jan 1960, 150 (1), 129.—Five 
eale are presented for solving problems involving valve 
specifications and force balance equations; these are: (1) de- 
termination of operating valve from surface closing pressure; 
(2) cale of approx % fall-back in intermittent gas lift installa- 
tion using surface casing pressure; (3) design of intermittent 
gas lift installations based on surface closing pressure of valves; 
(4) determination of opening pressures of unloading valves in a 
continuous flow installation; and (5) determination of re- 
opening pressure of valve or valves above operating valve in a 
continuous flow installation. Examples of the use of the 
formule are given. C. A. F. 


886. Tensammetry: key to reservoir wettability studies. 
R. A. Todd and G. W. Crawford. Petrol. Engr, Feb 1960, 82 
(2), B74.—Tensammetry is described as a new polarographic 
technique for the investigation of surface activities. The 
method of carrying out these tests, and of interpreting the 
data obtained, are mentioned. The method has been used 
for the examination of over 40 oilfield brines in an attempt to 
correlate the wettability of the formation with the presence of 
surfactants in the brine. Some of the results of these tests, 
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and the conclusions drawn from them up to the present, are 
outlined. G. D. F. 


887. Improved interpretation method for salt mud logging. 
G. Towle. J. Petrol. Tech., Nov 1959, 11 (11), 37-41.— 
FoXro, guard, and y logs have been used in salty muds. In 
addition to giving the lithology, the porosity and water 
saturation can be obtained when the formation is invaded by 
filtrate, the cake thickness is small, the filtrate resistivity is 
known, and the ratio of filtrate resistivity to formation water 
resistivity does not exceed 10. Bed thickness effects for the 
first two types of logs can commonly be neglected, the invaded 
zone resistivity is approx equal to the recorded FoXro re- 
sistivity, and over a wide range of conditions with salt muds 
true formation resistivity is proportional to guard log re- 
sistivity. A show is indicated when the guard log resistivity 
exceeds the FoXro resistivity, provided that the formation is 
invaded by mud filtrate, the hole is not large, and the ratio of 
filtrate resistivity to formation water resistivity is approx 
one. G. D. H. 


888. Effects of crude oil components on rock wettability. 
M. O. Denekas, C. C. Mattax, and G. T. Davis. J. Petrol. 
Tech., Nov 1959, 11 (11), AIMME Tech. Paper No. 8095, 330— 
3.—Several crude oils were fractionated in different ways to 
try to ascertain the wettability effects of the various com- 
ponents. Dist was at temp up to 200°C, with completion 
under very low pressures. Other separations were by 
chromatography and by acid treatment to obtain the nitro- 
genous components. Sandstone and limestone’ samples were 
used. They were made water-wet by muffling at 400° C for 
24 hr. Reference water imbibition data were obtained after 
saturating the rock with refined white oils. The rocks were 
then remuffled and saturated with the solution of the crude 
oil fraction to be tested. After 24 hr exposure to the oil the 
water imbibition behaviour was again observed. Comparisons 
were made via the initial rates of imbibition. Reduction in 
the rate of imbibition is interpreted as reduced water wetta- 
bility. Broadly the higher dist fractions and the residue 
reduced water wettability most. Tests were also made using 
the fractions separated by other means. Limestones are 
especially sensitive to basic nitrogenous surfactants. Sand- 
stone appears not to absorb selectively any one specific type 
of surfactant. G. D. H. 


889. Transient pressure distributions in fluid displacement 
programmes. B. L. Landrum and P. B. Crawford. J. 
Petrol. Tech., Nov 1959, 11 (11), 89-94.—A model based on 
the heat conduction analogy was used. In this, iron plates 
represented the reservoir rock and 3-inch copper tubes passing 
through the plate, one carrying hot water, the other cold 
water, represented producing and injection wells. Temp 
distribution was measured by thermocouples, and insulation 
reduced heat losses. Allowance was made for “ well size.” 
Pressure distributions at different times were obtained for 
various well patterns. In general, the equi-pressure contours 
were more concentric about the wells early in the programme 
than after steady-state conditions were reached. It appears 
that higher sweep efficiencies for certain well patterns may be 
obtained by displacing the fluid using intermittent injection or 
a transient flooding process. However, sand model tests of 
this point showed no change in sweep efficiency for 0-1-— 
10 pulses/sec (the frequency may not have been high enough). 
G. D. H. 


890. Influence of propping sand wettability on productivity of 
hydraulically fractured oil wells. J. W. Graham, P. H. 
Monaghan, and J. 8. Osoba. J. Petrol. Tech., Nov 1959, 11 
(11), AIMME Tech. Paper No. 8094, 324-9.—The presence of 
sand in fractures involves flow through such sand. Theor- 
etical and experimental studies suggest higher relative 
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permeabilities to oil with water-wet sand than with oil-wet 
sand. Although there are advantages in using oil as the 
carrying fluid, it has been found possible to incorporate water- 
wet sand in oi] with the aid of common detergents. The re- 
sulting mixture is very fluid, and some 150 treatments have 
been done by this means, generally giving higher producti. 
vities, and it has also been applied to gravel packing. The 
water-wet sand in oil does not settle as a compact mass, and 
the existence of a fluid deposit has proved advantageous when 
there has been pumping failure and the possibility of a sand- 
out. G. D. H. 


891. Pressure maintenance in SACROC unit operations, 
January 1, 1959. H.H. Allen and J. B. Thomas. J. Petrol, 
Tech., Nov 1959, 11 (11), 42-8.—82 operators are involved in 
the Kelly—Snyder field, where the Canyon Reef reservoir 
covers 50,000 acres and is developed on 40-acre spacing. The 
reservoir is 0-795 ft thick, ca 6700 ft deep, of average porosity 
10-03%, average permeability 30-6 mD, and had an initial 
pressure of 3122 psig, with a saturation pressure of 1820 psig. 
In five years the pressure fell to 1647 psig for 92,381,689 brl of 
oil produced (3-3% of oil in place). It was estimated that 
primary methods might have given 23-6% of the oil in place. 
Water encroachment was negligible. 

The SACROC unit decided to inject water in 66 wells along 
the axis of the field, where the reservoir is thickest. 400 of the 
less efficient edge wells were shut in. The treating and in- 
jection plant can handle 200,000 bd of lake water with dis- 
charge at 2340 psig. A gathering system has been built for 
produced water, to be reinjected via a closed system. By 
1 Jan 1959, water injected was 204,304,528 brl, and the 
average pressure had been raised from 1546 psig in July 1954 
to 1891 psig. Since the start of injection, 160,404,698 brl of 
reservoir fluid has been produced. The first row of offset 
wells has not yet been flooded out. G. D. Hf. 


892. Studies in pilot water flooding. M. J. F. Rosenbaum and 
C. 8. Matthews. J. Petrol. Tech., Nov 1959, 11 (11), AIMME 
Tech. Paper No. 8093, 316—23.—Pilot water flooding was 
studied mathematically, by means of flow between closely 
spaced plates and by means of an electrolytic analogue. This 
was for the purpose of finding the optimum pilot pattern for a 
reservoir depleted by solution gas drive, and to discover what 
information could be obtained from the various types. 

At a reasonable value of cumulative injection for a one- 
injection five-spot, the total producing rate should reach ca 
6-5°% of the injection rate, and for a four-injection five-spot 
9%. For nine injectors and 16 producers the producing rate 
is ca 50% of the injection rate at a reasonable value of cumula- 
tive production, and hence it might permit extended per- 
formance predictions not possible for the simple systems. 

For the four-injection five-spot for mobility ratios of }, 1, 4, 
and 10 the ratios of production to injection rate before break- 
through were respectively and relatively ca 2, 1, 0-7, and 0-3. 
For high mobility ratios, production rate increased con- 
siderably as water-cut increased. In field pilot floods the 
max ratio of production rate to injection rate was of the same 
order of magnitude as indicated in these studies. When the 
response is earlier than predicted for a homogeneous reservoir 
this may point to inhomogeneities; if later there may be thief 
sands or formation damage. G. D. H. 


893. Oil production from frozen reservoir rocks, Umiat, 
Alaska. O.C. Baptist. J. Petrol. Tech., Nov 1959, 11 (11), 
85-8.—At Umiat oil occurs at depths of 275-1100 ft, and the 
bottom of the permanently frozen zone is at 800-1100 ft. The 
first three wells drilled by rotary with conventional water-base 
muds had good oil shows, but the highest producing rate was 
24bd. Later wells were drilled by cable tool or by rotary with 
oil or oil-base mud, and one gave 400 bd, which was the 
limiting capacity of the pump. 
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Cores were examined to find whether they were water sensi- 
tive. No evidence of swelling clays was found, and the fines 
content was small to medium. Tests were made under 
simulated permafrost conditions to find the oil recovery by 
solution gas drive at low saturation pressures. Freezing of 
interstitial water was found to reduce oil production much 
more than could be attributed to increased oil vise (the drop 
from 76° to 26° F reduced oil flow by 54%). Conventional 
water-base muds may have caused freezing of water in sands 
immediately around the wells. 

Lab oil recovery was 29-45% of the initial oil for saturation 
pressures of 50-150 psig. The first gas released was more 
effective in producing oil than that released after reaching the 
equilibrium saturation. G. D. H. 


894. Reservoir heating by hot fluid injection. J. W. Marx and 
R. H. Langenheim. J. Petrol. Tech., Nov 1959, 11 (11), 
AIMME Tech. Paper No. 8092, 96A (summary).—The large 
gross heat transfer capacity of steam seems to make it the 
most efficient heat injection medium. Economic evaluation 
of the thermal recovery process depends on the rates of pro- 
ductive reservoir heating at any time, and conductive heat 
losses to adjacent beds fix an economic limit to the area which 
can be swept from any one point for given reservoir condi- 
tions. G. D. H. 


895. Properties and behaviour of reservoir oil in the Aneth 
field, Utah. R. F. Zaffarano, C. Q. Cupps, and J. Fry. J. 
Petrol. Tech., Nov 1959, 11 (11), 33-6.—Aneth lies in the 
S-Central part of the Paradox Basin, being an elongated 
anticline with ca 50 ft of closure and producing from a 
fossiliferous limestone and dolomite in the Pennsylvanian at 
depths of ca 5600 ft. Several wells were conditioned and 
sampled. Flash and differential liberation was used, and 
pressure/vise relations examined. The original saturation 
pressure at 133° F was determined as 1850 psia, the initial 
reservoir pressure being 2200 psia. The properties of the 
reservoir oil were uniform throughout most of the field, with 
possibly a slight decrease in saturation pressure near the 
McElmo Creek area. No detectable gravitational concn 
gradients occurred. The solution gas was 726 cu a 


896. Clay mineralogy problems in oil recovery. 1. J. E. 
Moore. Petrol. Engr, Feb 1960, 82 (2), B40.—Some clay 
minerals occurring in reservoir sandstones are water-sensitive, 
and water flooding with incompatible fluids leads to a decrease 
in permeability.. The mineralogy of such clays is therefore 
important. The structures of the clay mineral groups 
(kaolinite, montmorillonite, illite, and mixed) are dealt with, 
and the properties of the clay minerals are outlined, e.g. base 
exchange, adsorption, flocculation. This part ends by con- 
sidering the origin and occurrence of clay minerals, and the 
changes in these which may occur after deposition. 
G. D. F. 


897. Improved pendant drop, interfacial tension apparatus, and 
data for carbon dioxide and water. E.W. Hough, G. J. Heuer, 
and J. W. Walker. J. Petrol. Tech., Dec 1959, 11 (12), 77 
(summary).—The apparatus can be used at 15-15,000 psi and 
100°-280° F. The camera can be placed 1 inch from the 
window. 

The‘interfacial tension for CO, and water is 69 dynes/em at 
15 psi and 19 dynes/em at 1250 psi and 100° F; the value is 
22-24 dynes/em at 1500-3500 psi and 100° F; it is 50 dynes/ 
em at 200 psi and 17 dynes/cm at 10,000 psi and 280° F. 

D. 


898. Concentric completions of oil and gas wells. G. M. 
Harper. J. Petrol. Tech., Dec 1959, 11 (12), 22-4.—Con- 
centric completions are less expensive initially than parallel 
duals, but there are problems when sanding or paraffin de- 
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position occurs. If the upper zone is weak there may be 
difficulties. A tapered string has been employed, and the 
annulus between a 23-inch string and 14-inch tubing has been 
used to supply gas to lift oil in the casing annulus from the 
upper zone. The latter tubing need go no deeper than the gas 
lift required. A valve to kick off the bottom zone is included. 
Sand was checked by a walnut shell-plastic squeeze, and this 
was still adequate after two years. 

Open-ended 1}-inch tubing has been suspended inside 2}- 
inch tubing in gas wells (6000 psi or more) to facilitate killing, 
and continuous addition of corrosion inhibitor. 14-inch 
tubing causes a big drawdown. 2-inch tubing had been put 
inside 5-inch casing in a 14,000-ft well with a shut-in pressure 
of 9000 psi, but trouble arose from failure of the 5-inch and 
7-inch casing. G. D. H. 


899. Field consolidation of fractured core. F. R. Coney, J. A. 
Glover, and C. F. Knutson. J. Petrol. Tech., Dec 1959, 11 
(12), 35-6.—Two 20-ft sections of the Embar at Gebo were 
cored with a rubber sleeve barrel, with 95% recovery. In 
order to study the fracture system in the lab, 3-ft lengths were 
cut through the sleeve, 2 inches of core was removed, and then 
via a rubber stopper and tube plastic was pumped into the 
rest, displacing most of the oil, water, and mud. After 
polymerization the sleeve was removed and the core was 
sliced longitudinally in order to study the fractures. 
G. D. H. 


900. Production potential changes during sweep-out in a five- 
spot system. B. H. Caudle and M. D. Witte. J. Petrol. 
Tech., Dec 1959, 11 (12), 63—5.—The flow potential in pattern 
flooding depends on the mobility ratio and the position 
reached by the flood front. In tests, Ottawa sand in epoxy 
resin was used in a model of a five-spot element. Iodo- 
benzene was used as an X-ray absorbing tracer in the injected 
fluid. The fluids were miscible oils to ensure constancy of 
effective permeability. Mobility ratios of 0-1, 0-3, 1, 3, and 
10 were used. 

Good agreement was found for the calculated and experi- 
mental relations between conductance, water cut, and 
mobility ratio. The data can be used to predict the cumula- 
tive oil recovery, water cut, and the rate of production as a 
function of vol of fluid injected. G. D. BH. 


901. Pressure maintenance by water injection at Parentis. 
(In French.) A.Chueca. Rev. Inst. frang. Pétrole, 1959, 14, 
947-63.—The Parentis reservoir rock consists of limestones 
and dolomites. The accumulation covers 2500 ha. The 
initial pressure was 225-7 kg/em*, the saturation pressure 
being 20 kg/em?. There are 27 producers giving 3600 m°/day. 
Productivity indices range from 0-3 to 1000 m*/day/kg/cm?. 
Pressure surveys show good communication in the fractured 
part of the reservoir. Before injection began, 2 x 10° m® of 
oil had been produced and the pressure was 207-6 kg/cm?*. 

Oil in place was 8 x 10’ m°, 52 x 10° m® being in the 
fractured dolomitic zone, in which a recovery of 40% was 
predicted. A total recovery of 27 x 10’ m* was indicated. 
Water drive is active. 

Imbibition is important in displacing oil from blocks in the 
fractured zone, and there is a critical rate of rise of water in 
the fractures which reduces oil losses. Calculations suggested 
that the aquifer was of the order of 2 x 10° m*. Electric 
analyser studies were undertaken. Edgewater rather than 
bottom water drive was indicated, and flank injection was 
planned. In early tests the injection rates attained were low. 
Then the dry well Ps.27 was deepened and showed very good 
conditions for injection. After three acidizations pilot in- 
jection began, and after four months wells in the dolomitic 
zone responded. Water was taken directly from Parentis 
lake, 900-1000 m/day being used. Five more injection wells 
seemed necessary, and in attempting to provide these evidence 


| 
| 

wet | 
the 

ter- 

ave | 
cti- | 
The 

and 

hen 

nd- 

ns, 
rol, 

in | 
The | 
sity | 
tial | 
sig. 
l of : 
hat 
ce, 

mg 
the 
in- 
lis- | : 
for 
she 
of 
set 

nd 
: 
: 
ly 
at | 
: 
te 
3. 
n- 
he 
ne 
ef 

), 
1e 
h 
e 

M 


1284 ABSTRACTS 


was found of the disappearance of the dolomitic zone and lack 
of communication between the various zones in places. In- 
jection of 3000 m*/day was planned for Jan 1959. At the end 
of 1958 the pressure was 204-7 kg/cm? and 1,143,000 m* of 
water had been injected, the recovery being 4,713,000 m® of 
oil. Without injection the pressure was expected to have 
been 195 kg/em*. Max injection of 3900 m*/day is expected 
at the end of 1962 for an output of 3600 m/day of oil. 

Little is known about the producing mechanism for the 
upper limestone, but there too a flank water flood may be 
required. G. D. H. 


902. Demonstration of the effect of “‘ dead-end ” volume on 
pressure transients in porous media. I. Fatt. J. Petrol. 
Tech., Dec 1959, 11 (12), 66-70.—Fractured and vuggy 
systems were simulated partially by a 2-inch x 2-inch x 60- 
inch piece of Bandera sandstone to which several side fittings 
could be attached, providing ‘‘ dead-end ’’ pore space with or 
without a layer of sandstone to restrict the connexion. 
Transients were studied for pressure decline and pressure 
build-up. 

It was found that in the absence of the restrictions the 
“dead-end ” vol acted as part of the total pore vol in cal- 
culating the porosity to be used in the hydraulic diffusivity. 
When restrictions were present, a pressure difference exists 
between the dead-end vol and the immediately adjacent flow 
channels, and the dead-end vol acts as a source. The 
transient flow equation must then include a source function. 
It is possible by a semi-empirical approach to obtain the dead- 
end and total pore vol, and also an indication of the flow 
resistance between the dead-end pore space and the main flow 
channels. G. D. H. 


903. New technique provides open-hole production test of 
wildcat formations. B. C. Malone and E. W. Stokey. J. 
Petrol. Tech., Dec 1959, 11 (12), 25-8.—The questionable zone 
is isolated by inflatable packers on the test tool. Swabbing 
may be done to test natural production; then the zone may 
be treated by mud acid or sand fracture as required, before an 
extensive swabbing test. If commercial production is in- 
dicated, the zone may be protected by a temporary gel block 
against mud or cement while casing is run. 

The inflatable packers have been employed in holes where 
the size is 1-5—1-8 times the deflated packer dia. For success- 
ful swabbing the tools must be run on standard tubing or 
relatively new strings of internal flush drill pipe. Bottom- 
hole and up-hole zones can be tested. 

Vertical fracture impressions have been observed on the 
outer cover of the inflatable packer elements. The inflation 
pressure can be sealed in the packer by rotating and raising 
the tubing. A straddle tester is available. 

One difficulty found is bridging by cavings or mud above the 
tool during prolonged tests (2-24 hr), but fishing jobs rarely 
resulted. Above 200° F the synthetic rubber of the packer 
may cause premature failure. 

In 10% of the wells tested commercial production has been 
obtained after all available information indicated the wells to 
be non-productive. In some cases the technique has effected 
savings of as much as $25,000. Many abandoned wells could 
be cheaply and conclusively tested by this device. 

G. D. H. 


904. Quantitative evaluation of the density log in the Rocky 
Mountain area. J. M. Edwards. J. Petrol. Tech., Dec 1959, 
11 (12), 29-34.—The density sonde focuses a beam of y-rays 
through an oblique hole on to the formation, and then back to 
a scintillation detector which is adjusted to accept only the 
energy band corresponding to deepest penetration. The 
device is held in contact with the well walls. Calibration can 
be done for gas or liq filled holes, and allowance is made for the 
density of any mud cake. The porosity can be derived from 


the density if the densities of the mineral matter and fluids are 
known. Except in the case of gas, the fluid densities are 
usually taken to be unity. 

The device was tested on the Paradox zone, the Mesa 
Verde, Frontier, and Dakota formations of the Rocky Moun. 
tain area. These include sandstones and limestones. Com- 
parisons were made with core porosities. Caliper logs are 
needed to eliminate spurious values due to poor contact at 
wash-outs. Otherwise there was satisfactory agreement, 
provided that the grain densities can be defined adequately. 

G. D. H. 


905. Effect of viscosity ratio on relative permeability. A. 8. 
Odeh. J. Petrol. Tech., Dec 1959, 11 (12), AIMME Tech. 
Paper No. 8098, 346—53.—Early work suggested that relative 
permeabilities depended on saturations and not on the vise of 
the fluids. Evidence of some peculiarities has been explained 
by the swelling of clays, and some studies have pointed to the 
relative permeability to the non-wetting phase being a function 
of saturation and vise ratio. Theoretical studies, using a 
model of straight capillaries, point to the existence of the latter 
effect. 

Experiments on cores with oils ranging 0-42-—72-3 cP and 
wetting phases of 0-86 and 0-96 cP visc show the influence of 
the vise ratio at low wetting-phase saturations. The effect is 
@ max at the interstitial water saturation and is greater the 
smaller the pore sizes, being negligible when the specific 
permeability exceeds 1 Darcy. The relative permeability to 
the wetting phase is independent of the vise ratio. 

G. D. 


906. Field evaluation of cathodic protection of casing. W. D. 
Greathouse et al. J. Petrol. Tech., Dec 1959, 11 (12), AIMME 
Tech. Paper No. 8099, 354-60.—Field tests were made on 
three dry holes in the Trico pool, Rooks County, Kansas, 
where there had been casing failures opposite the Dakota sand, 
sometimes in less than a year. 75 joints of new 5}-inch casing 
were used. The casing was bull-plugged, and floated into the 
hole to keep the inside dry and to allow leak detection by 
pressure build-up. After measuring potential profiles, log 
current—potential curves, and other parameters, 12 amp was 
applied in one well, 4 amp in the second, and no current in the 
third. Various measurements were made over a period of 
two years, and then the three strings of casing were pulled and 
carefully examined for scale, corrosion, pitting, and the 
presence of sulphate-reducing bacteria. 12 amp completely 
protected the casing; 4 amp reduced general corrosion by 
95% and penetration rate by 50% in relation to the blank. 
3 milliamp/sq ft seems adequate for cathodic protection 
against external corrosion. Large-scale tests have shown that 
insufficient current does not reduce the number of failures. 
G. D. H. 


907. Pressure maintenance and model studies. A. W. Eckles. 
J. Petrol. Tech., Dec 1959, 11 (12), 17—21.—Model studies pro- 
vide a means of studying the past and predicting the future 
movement of injected water or gas. The common aim is to 
find the best sites and the number of injection wells for max 
ultimate recovery. Light may be thrown on the geology, with 
indications of which faults are sealing or non-sealing. 

A potentiometric analyser has been devised for plotting 
isobars, flow paths, and velocities. Styrofoam is cut and 
shaped to represent an isopachyte map of the reservoir. 
Electrodes represent wells, and dilute acid is the conductor 
which covers the Styrofoam to appropriate depths. Current 
is introduced to give potentials matching the isobars. The 
computer equipment causes the detector to move along an iso- 
bar, or along a flow line, and this is linked with an automatic 
pantograph. There is equipment for controlling injection and 
production. 

An example of use of the device is described, and it is noted 
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that the sweep efficiency measures the reservoir hydrocarbon 
vol swept by the injected fluid, but that fluid is not necessarily 
100% efficient in removing hydrocarbons. G. D. H. 


908. The Long Cycle dry desiccant dehydrator. J. R. Hen- 
mann and J. Loomer. World Oil, Jan 1960, 150 (1), 100.— 
Oilfield natural gas can be effectively dried by the Long Cycle 
desiccant dehydrator, which is being increasingly used; 
details of the equipment are given. It consisted of an ad- 
sorber, normally of the vertical type, with scrubbers usually 
forming an integral part of the equipment. Desiccators are 
affected by heavy hydrocarbons which can cause plugging, 
but a pre-contactor ahead of the adsorber can prolong the life 
of the desicvant. In unattended installations regeneration 
can be effected by heating a side stream of the input liq free 
gas. This is then flowed through the bed to be reactivated, 
cooled, water is separated from the gas, and the regeneration 
gas is recombined with the main stream before entering the 
active bed. Operating problems are outlined. Ten refs. 
C. A. F. 


909. The calcium chloride gas dehydrator. R.H. Ackermann. 
World Oil, Jan 1960, 150 (1), 105.—The CaCl, dehydrator as 
used in production operations consists of a combination three- 
phase separator, gas—liq absorption tower, and solid chemical 
bed desiccant unit. It operates efficiently over a wide range 
of gas flow rates, pressures, and temp. There are no moving 
parts, and no regenerative heater or process pump is re- 
quired. It will function unattended for long periods, and is 
therefore suitable for remote locations. Details of the equip- 
ment are given; it uses a solid chemical bed for complete de- 
hydration. The discharged brine is dilute and the CaCl, is 
expendable. Over 600 units of this type are operating in the 
U.S.A and Canada. C. A. F. 


910. Vapour recovery turns oil production loss into profit. 
R. E. Fields. Proc. Amer. Petrol. Inst., 1958, 38 (6), 53-7. 
This paper deals with the installation and start-up of a vapour 
recovery system in a crude oil production operation. Be- 
cause the collection of vapours to a central point is a pre- 
requisite in this work, particular attention is focused on the 
centralizing of storage facilities in the Block 31 field, a large 
unitized operation. A field pipeline gathering system was 
used in lieu of re-rating flowlines, illustrating how widely 
scattered storage facilities can be economically centralized. 
Vapour measuring and basic design features of the vapour 
collection system are described. Gasoline plant recovery in- 
creases are presented to substantiate preliminary estimates, 
showing this to be a profitable venture as well as a conserva- 
tion measure. (Author’s abstract.) 


911. How to get a million dollars from an abandoned oil lease. 
K. Davison and R. L. Shick. Oil Gas J., 8.2.60, 58 (6), 94- 
100.—More than 4 MM brl have been recovered in seven years 
from a field in Lawrence County, Illinois, by water flooding; 
the area had previously been completely abandoned after 
40 years’ production. Production is from three sands and one 
limestone in the Chester group of the Upper Mississippian. 
Injection and producing wells are fracture treated, and water 
taken from a Pennsylvanian sandstone is treated and injected 
at 700 psi. é: ©. F. 


912. CO, scores highest in reducing oil viscosity. L. R. 
Dickerson and G. W. Crawford. Oil Gas J., 22.2.60, 58 (8), 
96-8.—Vise reductions as great as 60% can be obtained by 
saturating heavy oil with various gases. Lab studies have 
been made of the solubilities of certain hydrocarbon and non- 
hydrocarbon gases in a medium-weight paraffin-base lub oil 
and of the vise-temp and visc—pressure characteristics of the 
resultant systems. In general, vise decreases with increase of 
either temp or pressure. Of the gases tested, methane and 


VOLUME 46, NUMBER 438—JUNE 1960 


ethane cause the greatest reduction in visc at temp below 
80° F; at 125° F and above, CO, is of equal or greater effect, 
and is retained in solution longer after pressure reduction than 
either methane or ethane. J.C. M. T. 


913. Suppose we drilled a 50,000 footer . . . could we produce 
it? Anon. Oz Gas J., 22.2.60, 58 (8), 111-18.—The short 
answer to the question in the title is “‘ not yet.” Possible 
bottom temp of over 800° F is main difficulty, affecting per- 
forating explosives, logging equipment, packers, introducing 
severe expansion problems in tubing, and limiting choice of 
lift methods. Design requirements of derricks, rotary, draw- 
works, rope, pumps, muds, bits, and other equipment to meet 
the expected pressure, temp, and load are discussed. 
J.C: MT. 


914. Comparison of different methods of studying reservoirs 
producing by dissolved gas drive: application to Bled Khatara 
(S.C.P.). (In French.) I. J. Singh. Rev. Inst. frang. 
Pétrole, 1959, 14, 1091-106.—The fundamental equations re- 
quired for predicting the relationship between pressure and 
production have been applied in the methods used by Tarner, 
Tracy, Pirson, and Muskat, and in a method of successive 
approximations using the Schilthuis equation. At Bled 
Khatara the initial pressure was 18-6 kg/cm? and initial GOR 
4m /m*, Each of the five methods of calculation was applied 
to this reservoir. 

Comparisons are given of the results obtained for pressures 
of 16, 14, 12, 10, 8, 6, and 1 atm for recovery, saturation, and 
producing GOR. There is close agreement. Muskat’s 
method is the most laborious, followed by Tarner’s, with 
Pirson’s and Tracy’s methods most convenient. The last two 
are also simplest when there is gas injection. Errors are 
cumulative in Pirson’s method. Muskat’s method has ad- 
vantages when it is intended to investigate the influence of 
different variables. G. D. H. 


915. Engineering and producing history of the Weyburn field, 
Saskatchewan. K. J. Stoddard et al. Canad. Min. metall. 
Bull., 1959, 52, 762—70.—The field has an estimated reserve 
of 332,469,000 brl, with 357 wells on an 80-acre spacing 
capable of producing 7100 bd of light gravity oil and 38,000 bd 
of medium gravity oil. Casing is set through the productive 
zone and perforated. Most of the wells required acid treat- 
ment, and the majority are on pump. With the mobile rigs 
now in use, rated at 5000 ft, drilling and casing is completed in 
12 days. G. B. 


OILFIELD DEVELOPMENT 


916. Trinidad looks up. Anon. World Petrol., Dec 1959, 30 
(13), 44.—Oil production in Trinidad in 1959 slightly exceeded 
100,000 bd, and refinery operations, including processing of 
imports, exceeded 135,000 bd. Exports to foreign markets 
exceeded 100,000 bd. The oil industry in the country is 
firmly established, with large resources and investments in 
production and refining facilities. Performance during the 
1950’s has been impressive, with rising trends in production, 
crude runs, and exports, comparing favourably with the 
general Caribbean area. In the last two years, for example, 
Trinidad production increased 31%, whilst production in 
Venezuela increased by less than 10%. There is substantial 
promise of new reserves in offshore areas, and refinery ex- 
pansion is planned to expand the export position in foreign 
markets. Local operations, however, show a relatively 
narrow margin of profit, and crude values have to be related 
to Venezuelan prices; ratio of proved reserves to current 
production is only ca nine years, compared to 16 in Venezuela. 
Effects of oil legislation and tax rates are discussed. 
C. A. F. 
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917. Oil’s struggle in western Latin America. J. E. Rassmuss. 
World Petrol., Dec 1959, 30 (13), 47.—Developments in ex- 
ploration, drilling, and production are described in relation to 
government policies in Colombia, Ecuador, Bolivia, Peru, and 
Chile. In all these states development has been strongly in- 
fluenced by government decrees, which have introduced un- 
realistic ceiling prices for the domestic market, tax restric- 
tions, and labour problems. In Peru, production in 1958 
declined by 25% to 51,320 bd and continued falling during 
1959; this was due to suspension of drilling. Although the 
first trans-Andean pipeline has been completed in Bolivia, 
production has been declining in recent years, and the po- 
tential and economic situation is critical. In Chile there is 
now stabilization after many years of increasing inflation, and 
oil development makes steady progress; at the end of 1958 
101 wells were producing. Crude output in Colombia in 1958 
increased only by 2-5%, but has increased rapidly in 1959. 
Exploratory drilling has started in the Llanos region, a large 
prospective area E of the Andes. Ecuador’s oil development 
has been retarded by price fixing, and production declined in 
1958 and 1959. C. A. F. 


918. Middle East production to average 4,900,000 bd in 1960. 
Anon. World Petrol., Feb 1960, 31 (2), 37.—Demand for 
Middle East crude is expected to increase by 8% in 1960, 
compared to 5°%-in 1959. Production should average 
4,900,000 bd. Market growth is likely to continue through 
1961, but competition for W European outlets will increase 
thereafter. Libyan oil, for example, will probably reach 
Europe in late 1961 or 1962. Substantial increases in N and 
W African production are expected in 1960 and for some years 
ahead. Oil demand in W Europe is expected to increase to 
3,900,000 bd in 1960, 300,000 bd more than in 1959. Com- 
petition from Venezuela has been decreasing recently in 
European markets, partly due to increased taxes. C. A. F. 


922. Crude oil terminal on Kharg island. Anon. Engineer, 
Lond., 1960, 209, 337-40.—Kharg island (22 miles off Iran 
coast, 125 miles from Abadan) 2-6 million brl tank farm 
(200’ asl) is at end of 97 miles 26—30-inch 330,000-bd gravity- 
flow line from Gachsaran field at 2215’ asl. 22 miles of line is 
undersea. Tanker loading (gravity) at 40,000 bri/hr. De- 
tailed description, plans, photos of project, with special 
reference to pulling of line through submarine section. 
¥. 


923. Effect of pressure and temperature on cavities in salt. 
K. E. Brown and F. W. Jessen. J. Petrol. Tech., Dec 1959, 
11 (12), AIMME Tech. Paper 8097, 341—5.—Salt dome cavities 
have been considered for the storage of atomic reactor fuel 
waste. The stability of the cavity is important, and tests 
have been made on salt cyl 6 inches long and 6 inches dia, 
with a 2-inch cyl cavity, enclosed in a steel cyl to which 
pressure was applied by means of a piston. Pressure was 
applied in 1000-psi increments, and the behaviour was ob- 
served. Initial movement was observed at all pressures, 
evidence of attaining stability being noted at the lower pres- 
sures. 

The differential between overburden and cavity pressure 
should not exceed 3000 psi for temp up to 300° F. At temp 
of 100°-400° F, pressures of 5000 psi and more caused con- 
tinuous deformation with eventual closure of the cavity. 
Complete filling of the cavity with stored fluid would be 
allowable only with proper surface pressure relief facilities. 

G. D. H. 


924. A review of a mechanism for the reduction of evaporation 
loss from low-pressure above-ground storage tanks. F. P. 
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TRANSPORT AND STORAGE 


919. Oil hunt moves offshore. Anon. World Petrol., Feb 
1960, 31 (2), 43.—Four wildcats are being drilled offshore in 
the Persian Gulf; so far oil has been found in substantial 
quantities in the Abu Dhabi waters, where 1 Adma in 1958 
found ca 2400 bd of 40° oil. ‘Two subsequent wells in the areg 
also found oil. A well in offshore Saudi Arabian waters had a 
blowout from shallow gas during 1959. There are good 
prospects in this area, which is close to Safaniyah, the world’s 
largest offshore field adjoining the W coast of the Gulf. 


920. Drilling successes spur search for oil in Libya. B. 
Raimer. Drilling, Feb 1959, 21 (4), 58-60.—Ca 500,000 sq 
miles of Libya is under concession, most of it in the Sahara 
region, much of it still unexplored. In W and SW Libya 
Paleozoic formations are at or close to the surface. In E 
Libya formations are comparatively young and softer to 
depths of 7000 ft, but quartzites containing pyrite are often 
encountered in which conventional bits make only 3-10 ft and 
diamond bits only 15-20 ft. The usual hazards of desert 
operation are enhanced by ca 5 million mines left after the 
war. Eight companies have made oil discoveries in 17 ex- 
ploration wells, mainly in the N half of the country. Most 
prolific producing area so far is Esso Standard’s Zelten field in 
Zone 1, N Cyrenaica. J.C. M. T. 


921. Wild well becomes Japan’s best gas producer. Anon. 
Oil Gas J., 22.2.60, 58 (8), 85.—The well Katamachi 16 in the 
Kubiki field ca 80 miles SW of Niigata, W coastal Japan, is 
rated at 35,000 MM cu ft/day of dry gas, having been success- 
fully controlled and completed after twice blowing wild. 
Previous Japanese gas wells have produced heavy flows of 
brine, but the new discovery, which nearly doubles the 
country’s natural gas supply, does not. 


Irwin. Proc. Amer. Petrol. Inst., 1958, 38 (8), 65-9.—The 
technical and operating problems first encountered in efforts to 
reduce evaporation loss are still present to-day and offer a 
serious challenge to the petroleum industry. In this paper, 
publications issued during the periods 1922-23 and 1934-35 
are referred to as illustrations that the problems faced by the 
industry then are still with us. A review of the current use of 
pressure vacuum vents is presented, the data being obtained 
from 13 oil companies and four equipment manufacturers. 
It is presented as a means of stimulating interest on the part 
of purchasers and manufacturers in the operation, main- 
tenance, and design of such equipment. The review covers 
pressure and vacuum settings, tank insulation as an alternative 
to increased pressure settings, inspection and maintenance, 
corrosion, number and location of vents, flame arresters, 
winter operation, and industry acceptance of API RP 2000: 
Guide for Tank Venting and Recommended Procedure for 
Testing Venting Devices for Low-Pressure Above-Ground 
Storage Tanks for Petroleum and Petroleum Products. 
(Author’s abstract.) 


925. Plastics for reducing evaporation losses from crude 
petroleum and its products. H.C. Dottenberg. Proc. Amer. 
Petrol. Inst., 1958, 38 (6), 58-64.—Plastic coverings are being 
used within the petroleum industry to reduce evaporation 
losses from petroleum liq stored in fixed-roof atmospheric 
tanks. These coverings float on the surface of the liq con- 
tents and are an effective approach to obtain floating-roof 
performance from fixed-roof tanks. Small (nominal 0-001 
inch dia), individual, hollow, plastic spheres, made of phenol- 
formaldehyde or urea—formaldehyde resins, are available for 
this purpose. In general, they are more effective on crude oil 
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than on gasoline. Loss reductions in crude oil service range 
from approx 50 to 95% in static storage, and from approx 
0 to 85% in working storage. A flexible, polyvinyl chloride 
plastic sheet fitted with a gridwork of small parallelepipedic 
floats of the same material is being successfully used in 
Europe. This blanketing material is reported to reduce 
breathing losses and filling losses in the order of 90% on crude 
oil and 60-95% on gasoline. A rigid blanketing material 
made of urethane foam is being developed in the U.S.A. It is 
anticipated that it will reduce breathing losses and filling 
losses approx 90%. (Author’s abstract.) 


926. Measurement of evaporation loss—why and how. 
H. M. Hart and L. V. Larsen. Proc. Amer. Petrol. Inst., 
1958, 38 (6), 48-52.—Since the days when open pits and open 
tanks were used for storage, the oil industry has come far in its 
battle against evaporation loss. Even though losses to-day 
are small when modern conservation equipment is used, wise 
spending of conservation dollars depends upon quantitative 
knowledge of loss. To co-ordinate such knowledge, the API 
formed the Evaporation-Loss Cttee. One phase of this 
ettee’s work has been to develop and standardize test methods 
for accurate measurement of evaporation loss. The newly 
standardized methods—based on decrease in stock vol, change 
in stock property, and measurement of vapours vented—will 
accurately measure most evaporation losses. Co-operative 
use of these methods, which are described fully in API 
Bulletin 2512: Tentative Methods of Measuring Evaporation 
Loss from Petroleum Tanks and Transportation Equipment, 
is the most efficient way to learn more about evaporation 
losses from modern tanks. (Authors’ abstract.) 


927. Underground storage of gas at Beynes: first results of the 
project. L. Richard and P. Bouraly. Rev. Inst. frang. 
Pétrole, 1959, 14, 977-1007.—In the first phase 27-5 x 10° m? 
of gas was injected, raising the pressure from 37:25 to 41-2 
atm. 8-71 <x 10° m* was withdrawn from the five wells used 
for injection, at 2 x 105 m3/day. A further 54-77 x 10° m* 
was injected from July to Dec 1957. The peak injection rate 
was ca 4 x 105 m%/day. Injection was resumed in April 1958 
to create a stock of 140-150 x 10° m® by the end of 1958. 
When 70 x 10° m* was stored, a daily flow of 536 x 10% m3/ 
day was possible with a differential of 0-25 kg/em*. With a 
stock of 150 x 10° m%, a max flow of 1-2-1-6 x 10° m?® was 
predicted for a differential of 0-55—0-6 kg/cm?. 

A max injection rate of 800 x 103 m*/day would be possible 
without the pressure exceeding the permitted max value. 

The gas/water contact has a max slope of 1-8 m/km. 

Various means have been employed to hold back the fine 
loose sand. Further work is proceeding on this problem. 
There is evidence of some water being produced in the form 
of an aerosol. 

A max gas stock of 320-350 x 106 m® seems possible, with 
a working vol of 140-170 x 10° m® pa and a max daily rate of 
36 x 10° m* in 1960-61. A max treatment and injection 
rate of 76 x 104 m3/day is planned. In addition to compres- 
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sion, refrigeration, removal of hydrocyanic acid, and treat- 
ment with active carbon are used before injection; heating, 
desulphurization, and dehydration are used on extraction. 
The equivalent of 6% of the gas is consumed in handling. 
A staff of 29 is required to run the installations. Attention 
has been paid to making the installations acceptable zsthetic- 
ally, and to avoiding noise and smell. The gas is enriched by 
raising the benzol content from 1—2 to 5-6 g/m* of gas. 
G. D. H. 


928. Use nitrous oxide to spot pipeline leaks. J. E. Kaufman. 
Oil Gas J., 22.2.60, 58 (8), 100-2.—Use of nitrous oxide in- 
jected with water into a pipeline to locate underground leaks 
in hydrostatic testing is discussed. Principle involved is that 
gas released below ground will rise to the surface, where it can 
be detected by an ir analyser. Five lab tests and one field 
test showed that surface conen of gas as low as 2 ppm could be 
detected. Problems which must be resolved to make the 
system a finished commercial method are: the establishment 
of the required test concn of nitrous oxide; design of equip- 
ment and method for sampling the air above the pipeline; 
and means of producing aq soln of nitrous oxide in the field in 
the required quantities and concen. A. D.S. 


929. Automation in the Weyburn field, Saskatchewan. M. A. 
Smith. Canad. Min. metall. Bull., 1959, 52, 771-5.—A field 
comprising 66 pumping wells has been equipped for automatic 
control of production. Satellite well testing units each receive 
oil from a group of wells. The oil from each well in turn is 
diverted to test, while that from the remainder of the group 
passes directly to the central treatment plant. The test 
results are recorded. The satellite units can also detect fault 
conditions and shut in the wells. At the central treating plant 
the oil is cleaned, monitored, and metered to the pipeline. 
The monitor and other fault detecting equipment at the 
treating station can stop production. The system is entirely 
automatic and requires only seven men for supervision. The 
investment and operating costs compare favourably with those 
of conventional systems. The individual items of equipment 
are discussed. G. 


930. X-ray testing in pipeline welding. M. Sircon. Petro- 
leum, Lond., 1960, 28, 95.—The longitudinal welds in pipes 
are usually done automatically, and are tested before leaving 
the factory. However, the circumferential welds in a pipe- 
line, carried out by hand under field conditions, must be 
tested. Ultrasonic inspection and magnetic inks are con- 
sidered unsatisfactory for testing, leaving the irradiation and 
X-ray photography methods, which are dealt with in more 
detail. G. D. ¥. 


931. Handling propane by pipeline. F.B. Neptune. Petrol. 
Engr, Feb 1960, 32 (2), D19.—The history of LPG and propane 
transportation is recounted briefly. The storage of propane 
(above and below ground) is considered. Pumping charac- 
teristics, contamination problems, safety equipment, and leak 
repair practice are dealt with briefly. G. D. F. 


REFINERY OPERATIONS 


REFINERIES AND AUXILIARY 
REFINERY PLANT 


932. A guide to the selection and installation of steam traps. 
W. W. Westervelt and R. L. Hippensteel. Petrol. Engr, Feb 
1960, 82 (2), C17.—Seven basic types of steam trap are de- 
scribed, and a table gives the properties of each type. The 
preferred selection of traps for certain applications is given. 
The remainder of the paper gives useful hints on the piping 
arrangements and location of steam traps. G. D. F. 


933. Aids to air fin cooler specification. H. N. Worsham. 
Petrol. Engr, Feb 1960, 82 (2), C23.—The equipment used in 
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air coolers is described, namely, the actual finned tubes and 
the air-circulating fans. The problems of specification are 
sub-divided into operational considerations, design considera- 


tions, fan problems, and space limitations. Plots of correction 
factors for the mean temp difference under different flow con- 
ditions are provided. G. D. F. 


DISTILLATION 


934. Distillation in view of modern developments. Pt II, 
Chap 2 (a). Theory of fractionation—degrees of freedom. 
K. F. Gordon and J. A. Davies. Petrol. Engr, Feb 1960, 32 
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(2), C31.—A method, based on that of Kwauk, is presented for 
the determination of the number of truly independent 
variables in a separation problem. Definitions are given of 
variables (total and independent). It is shown that a com- 
plex unit may be broken down into simpler units, e.g. dist 
columns, which can be further reduced to complex elements, 
which in turn may be considered as a number of simple 
elements, whose number of independent variables can be 
evaluated by the equations developed. As an example, the 
method is applied to a dist column. G. D. F. 


CRACKING 


935. BP’s cat crackers get feed free of metal contamination. 
R.J. Hood. Oil Gas J., 15.2.60, 58 (7), 107-15.—Preparation 
of clean cat cracking is important to the refiner, metal con- 
tamination not only shortening cat life but also affecting pro- 
duct distribution. The processes, gas-oil qualities, and 
operating conditions of the various feed-preparation units at 
British American’s refineries in’ Canada are reviewed. At 
Montreal vac dist and propane decarbonizing are used, whilst 
Moose Jaw uses vac dist and delayed coking. The Edmonton 
plant uses delayed coking as part of a combination unit in- 
cluding crude topping, thermal cracking, and delayed coking, 
whilst the Clarkson plant uses propane deasphalting. Flow 
diagrams are given, together with yield and product properties 
from each unit. A. D. 8. 


CHEMISTRY AND PHYSICS 


938. Research on the slow oxidation of ethylene. (In Italian.) 
P. Beltrame and S. Carra. Chim. e l’Industr., 1959, 41, 957- 
64.—The slow oxidn of ethylene with oxygen defect has been 
investigated in pure O, at temp between 278° and 430° C, and 
in air at room pressure and at 10 atm. Intermediate oxidn 
products are of aldehydic character; at least at room pressure 
formaldehyde is by far the main product. The influence of 
different cat and of reactor surface have been studied, with 
the aim of increasing conversion to HCOH and of stabilizing 
the latter, minimizing the reaction of complete combustion to 
CO,. By limiting to 5% ethylene conversion, HCOH yields 
above 50% can be obtained; these yields, however, decrease 
sharply at increased reaction rates. (Authors’ abstract.) 


ANALYSIS AND TESTING 


939. Development of a molar volume equation suitable for the 
structural analysis of hydrocarbons. M. L. Boyd and D. 8S. 
Montgomery. J. Inst. Petrol., 1959, 45, 345-58.—An eqn is 
developed which gives the M vol of 130 API 42 hydrocarbons 
in terms of five structural groups. A detailed description of 
the development of the eqn is presented to show the manner 
in which it was constructed. The accuracy of the eqn as far 
as the API 42 hydrocarbons are concerned is essentially the 
same as that proposed by Kurtz and Sankin, but it has the 
following advantages. This eqn is in a convenient form for 
simultaneous solution with other physical property eqn, the 
limiting values of the increments associated with each struc- 
tural type as the mol wt increases are evident by inspection, 
and so are the values of the five constants. An essential re- 
quirement of the eqn is that when more than one ring occurs 
in a mol the rings must be fused. A. D.S. 


940. Development of a molar refraction equation suitable for 
the structural analysis of hydrocarbons. M. L. Boyd and 
D. S. Montgomery. J. Inst. Petrol., 1959, 45, 359-72.—An 
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PRODUCTS 


936. How furfural extraction upgrades cat cracker gasoline, 
R. R. Dickinson and C, B. Longsworth. Oil Gas. J., 22.2.60, 
58 (8), 120-6.—Furfural extraction units have been in opera. 
tion at two Texaco refineries for several years, and are helpi 
to increase gasoline production at each refinery. Flow dia. 
grams and yields and qualities are given for both the Log 
Angeles and Eagle Point refineries. 

Studies have shown that furfural refining will minimize 
fuel oil production by making severe visbreaking, coking, or 
deep deasphalting practical; will reject undesirable com. 
ponents of heavy coker gas oils and low-gravity deasphalted 
oil, leaving excellent paraffinic cat cracking feedstocks, which 
in turn increases both charge capacity and conversion in the 
cat cracker; and will give superior yield distribution from 
refined oils, allowing. greater percentage of gas oil charged to 
the unit to result in gasoline. A. D.S. 


POLYMERIZATION 


937. Viscometric mean molecular weight determination of 
ethylene—propylene copolymers. (In Italian.) G. Moraglio. 
Chim. e VIndustr., 1959, 41, 984-7.—The Flory—-Stockmayer 
theory is applied to ethylene—propylene copolymers, in order 
to determine the K’ and a constants of the equation (7) 
= K’M® for different compositions. The constants deter- 
mined by this method allow an approx evaluation of the 
viscometric mol wt My for this kind of copolymer. 
(Author’s abstract.) 


eqn is developed which expresses the M refraction of 118 
API 42 hydrocarbons in terms of five structural groups. This 
eqn is of the same functional form as that previously obtained 
for the mol vol (cf Abs 989, 1960). The overall accuracy and 
the accuracy within each structural type are of the same order 
as the M vol eqn, and this allows the two eqn to be solved 
simultaneously with three other relations to obtain structural 
information. This eqn is applicable to linear and branched 
hydrocarbons, including fused polycylic hydrocarbons, 
whether saturated or aromatic. Whilst this eqn does not 
include cpds containing non-fused rings, two additional eqn 
are developed to express the M refraction of saturated non- 
fused polycylic epds and of cpds which contain both saturated 
and aromatic non-fused rings. A. D.S. 


GAS 


941. Liquefied petroleum gases: brief survey of the present and 
future position with particular reference to the U.K. R. F. 
Horner, P. C. Jarvis, and A. G. Turner. J. Inst. Fuel, 1960, 
38, 111—15.—The source and composition of LPG are surveyed 
and its properties discussed in relation to storage, handling, 
and combustion. The market development of LPG is re- 
viewed historically, and the world trade is shown diagram- 
matically over the period 1947 and 1953 to 1958. Applica- 
tions of LPG are enumerated, the typical advantages to be 
gained being lower capital costs and fuel consumption, in- 
creased productivity, and lower running costs. The par- 
ticular problems of supply and distribution of LPG are dis- 
cussed on a world-wide basis, and the increasing use of bulk 


- deliveries to consumers is noted. A forward look at world- 


wide development suggests that outside N America and the 
Tron Curtain countries, ca 5 million tons of LPG will be sold in 
1965, which is double the amount sold in 1958. Finally, the 
situation in the U.K. is considered, and it is forecast that by 
1964 the tonnage sold should approximate to 250,000 tons pa. 
A. D.S. 
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LEUM 


942. Controlled atmospheres produced with liquefied petroleum 
J.S. Wilding and A. G. Turner. J. Inst. Fuel, 1960, 
$3, 135-8.—The use of LPG to produce protective atm in the 
heat treatment of metal parts is discussed. Production of 
exothermic and endothermic gas is described and their com- 
positions shown graphically. One of the most widely used 
applications of endothermic atm is in the gas carbonizing of 
steel. Small amounts of propane (1-3%) are introduced into 
the furnace and break down to give carbon to the metal and 
hydrogen to the furnace atm. Endothermic gases are also 
used for gas carbonitriding. LPG is shown to be attractive 
for producing these atm because of its high purity and low cost 
relative to town gas. A list of processes, together with the 
types of atm suitable for each, is appended. A. D.S. 


943. Some practical technical aspects of the uses of LPG in 
industry in France, with particular reference to the metal- 
lurgical and ceramics industries. J.P. Liotier. J. Inst. Fuel, 
1960, 38, 116-34.—Propane, because it is a gaseous fuel free 
from sulphur with a high specific cal val, and because it is 
stored and transported easily, can compete for use as a fuel in 
many industries. This is illustrated by different heating 
techniques, namely, low-speed heating with induced air or 
low-pressure forced draught burners for equilibrium furnaces 
and high-speed heating through radiant heating furnaces and 
jet burner heating cells. These techniques have been applied 
to different processes, including heat treatment, melting, 
forging, localized heating, and stress relieving in a variety of 
industries such as non-ferrous and ferrous metals, glass-works, 
and ceramics. Efficiency heat transfer rate, investment and 
labour costs, and quality of product are different aspects of a 
technical effort to sell propane at a premium price. Different 
examples are given which show how the relative importance 
of these aspects varies in the effort to reduce the cost price of 
the product as much as possible. In addition to new tech- 
niques, such as high-speed heating, the more conventional 
techniques with induced air burners have quite an influence 
on the market development. Sales in France to the different 
industries have doubled in the period 1954-56 and 1956-59, 
but the main outlets—glass-works, non-ferrous metals, and 
ceramics—are expected to continue. A. D.S. 


ENGINE FUELS 


944. Fuels, engine conditions, and diesel smoke. J. B. 
Durant and L. Eltinge. Gas Oil Pwr, 1960, 55, 19-21.—This 
article is concerned with blue smoke, which occurs in exhaust 
gases under conditions of suddenly increased load and/or 
speed. A 100-bhp two-stroke engine and a 150-bhp four- 
stroke engine were used, and the smokiness of the exhaust was 
measured by a smokemeter. The latter measures optical 
density, to which smoke numbers are related linearly. Smoke 
numbers were measured for a series of loads, and the Relative 
Smoking Tendency (RST) is defined as 100 x X(smoke 
number of test fuel)/=(smoke number of reference fuel). 

57 fuels of ibp 300°-490° F, fbp 490°-660° F, API gravity 
{G) 26°-47°, CN 30-58 were used. The empirical eqn 

RST = 7:7 A/G + 0-14(fbp — ibp) — 103 
where A is the 90% point of the fuel, was found to apply. 
Generally, changes in engine condition had less effect than 
changes in fuel. 

Blue smoke decreases when the exhaust gases are warmed, 
and seems to contain very small droplets of unburned hydro- 
carbon. This may explain why blue smoke is more common 
in the exhausts of two-stroke than of four-stroke engines. 

H.C. E. 


945. Specification and testing of filters and water separators. 
L. R. Beynon and R. W. Cranston. Engineer, Lond., 1960, 
209, 331-7.—Work in connexion with aviation fuels. Prin- 
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ciples of filter testing outlined and fundamental parameters 
defined; filtration efficiency, flow resistance, cut-off sizes, 
transmission factor. Determination of transmission curve 
(transmission factor plotted against capillary size) defines 
performance of a filter for all particle sizes, in addition, 
however, to a suitable such curve, filter must have adequate 
flow rate/pressure differential characteristics, expressed as 
flow factor. Filter tests on both lab (24 l/min) and full-scale 
(500 gal/min) test rigs described; spherical glass particles used 
as artificial contaminant for former, Zn dust (2-30 ) for latter. 
Details (diagrams) of both rigs. Water separator testing is 
very similar to filter testing; trials usually made at 0-0-5, 
0-5, and 3% H,0O in fuel. Full test sequence (ten items) is 
listed. 


LUBRICANTS 


946. Effects of cyclic loading on bearing lubrication. Anon. 
Gas Oil Pwr, 1960, 55, 14.—Bearing lubrication has been 
studied in a rig which simulates conditions in the big end 
bearing of two- and four-stroke ic engines. A shaft, rotating 
in a transparent bearing bush, can be loaded in two planes at 
right angles. It rotates at a speed #4 of normal, and the 
effects can be observed visually. Oil pressure and bearing 
load are scaled down to 3}; normal, and the oil visc is increased 
by a factor of 5. 

It can be seen that breakdown of the oil film occurs on the 
unloaded side of the bearing. The cavities then formed are 
carried round at approx half shaft speed, so that cases can 
arise in practice when the load arising from the firing impulse 
occurs when the oil film on the loaded area is incomplete. 

The problem can be solved by injecting a small slug of oil 
into the loaded area just before firing occurs. For an engine 
of 1000 bhp at 500 rev/min, ca 1 in® of oil would be injected 
into the bearing at 900 psi, representing a power requirement 
of ca 2 hp. A higher pressure would be required for higher 
crankshaft speeds. H.C. E. 


947. Centrifugal purification of oils for marine service. M. E. 
O’Keeffe Trowbridge. Trans. Inst. mar. Engrs, 1960, 72, 
1—22.—Both batch and continuous self-cleaning centrifuges 
for marine oils are described, and their historical development 
considered. A mathematical treatment is given for the 
mechanism of clarification and separation in a sedimentation 
type centrifuge bowl. 

The problem of removing solids from the centrifuge itself is 
discussed, and some automatic methods of doing this are 
described. 

The trend in the marine industry is to use centrifuge types 
which give continuous discharge of solids. The recycle nozzle 
type system can be used, but has limitations. A recently 
developed type, known as the “ Gravitrol,” offers advantages 
over earlier types. 

Treatment of oils before centrifuging is discussed with 
reference to demulsification and removal of acidity. The 
selection of the optimum purification rate is considered 
mathematically, and a description is given of a cyclone/ 
centrifuge combination which has been developed on the basis 
of the mathematical reasoning. 

The paper concludes with some comments on possible future 
trends in the application of centrifuges in the marine industry. 

W.'G. 


SPECIAL HYDROCARBON PRODUCTS 


948. Cables under impulse strength. Anon. Llect. Times, 
1960, 137, 415-16.—Summary of IEE paper No. 8.3143, ‘‘ Im- 
pulse strength of impregnated paper dielectrics as used in high 
voltage cables’’ (B. Salvage and J. A. M. Gibbons). Im- 
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pregnants show under impulse stress sharp rise in elec strength 
for thickness <0-005 inch. Curve given for impulse strength 
v. thickness at 20° and 85° C for oil and for oil compounded 
with rosin and with polyisobutylene. Impulse strength of oil 
raised (but only for thickness >0-005 inch) by addition of 
2% 8-hydroxy-quinoline. V. B. 

949. Mobile transformer oil cleaning plant. Anon. Elect. 
Times, 1960, 187, 350.—1200 gal/hr, 144-kW heating load, 
vac centrifuge, improvement effected: dissolved air 11—-5%, 
30-13 ppm, elec strength 30-75+ kV. 


DERIVED CHEMICAL PRODUCTS 


950. Metallo-organic compounds in petrochemistry. (In 
Italian.) K. Ziegler. Riv. Combust., 1959, 18, 621-38.— 


951. Corrosion problems of the petroleum industry. Various. 
Petroleum, Lond., 1960, 28, 62.—Abstracts are given of the 
nine papers presented at the SCI and IP symposium in Nov 
1959. G. D. F. 


952. An accurate method of rapid evaluation of corrosion 
inhibitors. P. A. Little and M. Gambill. Petrol. Engr, Feb 
1960, 32 (2), B89.—-An inexpensive 48-hr test is presented for 
the quantitative evaluation of the effectiveness of corrosion 
inhibitors against any water-soluble corrosion agent. The 
selection of a standard corrosion agent and the design of the 
test are outlined. The results are best presented in the form 
of ‘‘ percentage protection,’ which is defined. The inter- 
pretation of results is dealt with, including methods of spotting 
experimental errors. G. D. F. 


953. Relative study of corrosion and deposits in oil-fired 
boilers. (In Italian.) P.Chiampo. Riv. Combust., 1959, 18, 


954. New engine developments at National Motor Boat Show. 
C. A. Weinert. Automot. Industr. N.Y., 15.2.60, 122 (4), 57. 
—Brief descriptions are given of various diesel and gasoline 
marine engines exhibited at the National Motor Boat Show in 
New York on 15-24 Jan 1960. Among the engines shown was 
the McCulloch R-120 two-stroke experimental outboard unit, 
which has four radially located cyl. These are turbo-charged, 


955. Electricity flow accompanying liquid flow and conse- 
quential “‘ static ” electricity. (In French.) A. Klinkenberg. 
Chim. et Industr. (Génie Chim. suppl.), 1959, 82, 149-57.— 
Movement of insulating liq can give rise to electric charges 
therein and on surrounding objects; very strong fields are 
thereby possible. Usual methods employed in petroleum 
industry, such as earthing of tanks, are inadequate to eliminate 


956. Economic evaluations. P. B. Watkins. J. Petrol. 
Tech., Nov 1959, 11 (11), 20-8.—Formule are developed and 
presented graphically to allow the rapid economic evaluation 
of projects, using the minimum amount of data and calcula- 
tion. Reference is made to allowance for Canadian or U.S. 
taxes in the evaluations. Working and partial interests are 
considered, as well as exploration projects. The rate of 
return or profitability index is related to the payout times and 
profit ratio. Rate of return is defined as that interest rate 


ABSTRACTS 


CORROSION 


ENGINES AND AUTOMOTIVE EQUIPMENT 


SAFETY PRECAUTIONS 


ECONOMICS AND MARKETING 


After stressing the importance now attaching to metallo. 
organic cpds in petrochemistry, the author describes the new 
methods of preparation and their main uses. As polymeriza. 
tion cat they have made it possible to obtain polyethylene, by 
polymerizing ethylene at atm pressure; and likewise from the 
higher homologues, propylene, «-butylene, styrene, important 
plastics have been produced. Another use to which Ziegler 
cat are put is the synthesis of high mol wt, straight-chain, 
fatty alcohols (alfols), starting with ethylene. The author 
goes on to set forth a new method for making TEL, using 
metallo-organic epds, which is better and cheaper than the 
present one. The new process involves only four stages in- 
stead of six. Reactions take place at 100°C instead of 
600° C. Less power is consumed, while efficiency is close on 
100%. (Author’s abstract.) 


701—24.—After examining book references on the most widely 
tested and used methods for the inhibition of cold corrosion 
caused by fuel oil sulphur content, details of the tests per- 
formed are submitted. A boiler was fired with fuel oil, and 
with the same added with dolomites, the latter being added in 
a first test to the fuel oil and in a second one in the combustion 
air. From the results obtained it can be stated that: (1) 
dolomite is an excellent corrosion inhibitor, because it 
neutralizes practically all the SO, in the boiler, thus eliminat- 
ing corrosion; (2) with the use of dolomite the scale deposit is 
light, flaky, and easily removable, whereas when operating 
without dolomite the deposits are hard, closely bonded, and 
difficult to remove; (3) the best method of adding dolomite is 
by placing it in the combustion air. However, the exact 
point must be well chosen: a wrong choice may deprive the 
dolomite of all effect. Generally speaking, the best points for 
admitting the dolomite are close to the combustion air, at the 
site of max combustion air pressure. (Author’s abstract.) 


and the gasoline supply is by direct injection. The rating is 
110 bhp at 4200 rev/min. The lubrication system is of the 
pressure type with separate supply (oil is not mixed with the 
fuel). 

Also described is a gas turbine inboard—outboard engine 
rated at 100 hp. This was exhibited by Precision Gear and 
Products Inc. D. W. G. 


explosion hazard. Flow of electricity is considered on the 
basis of chem engineering principles and compared to flow of 
heat and of uncharged material. Difference between the 
flow of heat or of uncharged material and that of charged ions 
is based on differences between the fundamental equations 
concerned; consequences arising therefrom are considered. 

(Author’s summary.) 


which results in the discounted present worth of net income 
being equal to the discounted present worth of all capital in- 
vestments. For the five categories: proven and developed, 
not developed but considered proven, probable acreage, 
potential, and rank wildcat the respective profit ratios re- 
quired are suggested as 1-5: 1, 2:1, 4:1, 10:1, and 20:1, 
with the corresponding rates of return 12, 18, 40, 100, and 
200%, and the risk factors 1, 1, 2, 5, and 10. 
G. D. H. 
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957. A brief description of the Fifth World Petroleum Congress 
at New York, 1959. PtII. (In Dutch.) H. G. Klinkert, E. 
Snoeck, and G. W. Le Nobel. Ingenieur, ’s Grav., 5.2.60, 72 
(6), M19.—IV. Petroleum Chemicals. The 28 lectures in this 
section covered a large number of chemical manufacturing de- 
velopments. Some important fundamental studies were put 
forward by Union Carbide, Farbwerke Hoechst AG, and 
Société Belge de l’Azote concerning the manufacture of ethyl- 
ene and propylene. Various lectures described new develop- 
ments in the preparation of diolefins, alcohols, aromatic 
dicarboxylic acids, and polyolefins intended for use in plastics 
and synthetic rubbers. A review was given of the rapid 
growth of the petroleum aromatic industry, pointing out that 
in the U.S.A. it had easily overtaken the coal industry in 
aromatics production. 

V. Composition, Analysis, and the Testing of Oils. Only 11 
of the 32 lectures in this section were given by American 
authors. Although very few new research and analytical 
techniques were described, a lot of new information was ob- 
tained by the perfection of the older methods. In the spectro- 
graphic field some improvements in the ir and uv techniques 
were described. An outstanding contribution in this section 
from the Humble Oil Co made use of nuclear magnetic 
resonance spectra which were claimed to give accurate and 
speedy analyses. Gas chromatographic research appears to 
have reached a stage of maturity. Standard Oil of Indiana 
made an important contribution here by describing a method 
of analysing the components of crude oil containing up to eight 
carbon atoms. Research on the components of bitumens 
threw some interesting light on the structure of the porphyrins. 
These complexes containing nickel and vanadium can be 
broken down by oxidn and are much feared cat poisons. 
Several lectures were devoted to the physical properties of oil 
and the problems concerning oil additive characteristics. 

VI. Application of Petroleum Products. The 29 lectures in 
this group covered a huge field of application of petroleum 
products. The various aspects of product quality with re- 
spect to consumer requirements were dealt with in detail. It 
would be impossible in a few sentences to put down the main 
points of this large topic. D. C. E. de W. 


958. 5th World Petroleum Congress. (In French.) A. 
Giraud, R. Dupas, and C. Thoron. Chim. et Industr., 1959, 
82, 858-70; 1960, 88, 87-102.—Critical summary and review 
of papers and trends in sections III (refining), IV (petroleum 
chemicals), V (composition and analysis), X (nuclear energy 
and petroleum). Vv. 5. 


959. United States petroleum forecast and dynamic world 
growth in petroleum demands. A. Cadle. Proc. Amer. 
Petrol. Inst., 1958, 38 (6), 24-30.—After the plateau of 1957 
and 1958, the petroleum industry will continue its dynamic 
growth rate through 1975. In 1959 petroleum demand will 
increase 4°, in the U.S.A. and 11% in the free foreign areas. 
The demand for petroleum products is closely associated with 
people, their productivity, and the extent of industrialization. 
In the period to 1975 the population of the total free world 
will increase by approx 30%, but total energy requirements 
will almost double and petroleum demand will increase 134%. 
In the U.S.A. during this period, population will increase by 
33°4, while total energy requirements increase 83%, and 
petroleum demand increases 76%. As a result of these in- 
creases in demand, changes will occur in relative yield of each 
product from the brl of crude oil. In the U.S.A. gasoline and 
jet demand are expected to double by 1975, and thus increase 
to more than 50% of the br lof crude oil, while in W Europe, 
by contrast, fuel oil will show the strongest growth, nearly 
quadrupling by 1975, increasing to more than 40% of the brl 
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of crude oil. These increases in petroleum use will, of course, 
require great expansion of refining, transporting, and market- 
ing facilities. Thus, the free world tanker fleet must nearly 
triple, while refining capacity will expand by some 136% to 
total of 42 million brl. More than half of the capacity in- 
crease will be outside the U.S.A. With this outlook petro- 
leum will continue to be one of the outstanding growth 
industries in the U.S.A. and the free foreign world. 
(Author’s abstract.) 


960. Saharan gas and petroleum. (In French.) R. Goetze. 
Chim. et Industr., 1959, 82, 769-86.—Prospecting teams 
(29 seismic, three gravimetric, 41 rigs) employ ca 7500; cost 
total for 1952-59 135 x 107 NF, cost per ton ca 8 NF (U.S.A. 
37-5). Price of Sahara oil will be competitive, provided that 
it does not exceed Middle East crude by more than 23 NF/ton 
(freight differential Arabia/Europe as against Algeria/ 
Europe). Saharan oil’s part in European energy require- 
ments discussed. Photos. 


961. Discounted cash flow as a measure of market value. 
F. 8. Reynolds. J. Petrol. Tech., Nov 1959, 11 (11), 15—-19.— 
The discounted cash flow method has long been used in 
finance and banking, and is being used more widely in the oil 
and gas industry for choosing between alternative investment 
possibilities. It is a measure of market value. 

Five varied types of valuation are compared, and it is 
shown that except in the case of rate of return, some of the 
other approaches are reasonable for some investments and 
absurd for others. Useful limits for rates of return are 
13-21%, before tax adjustments. Projects with a short life 
require a higher rate than those with a long life and low risk. 

G. D. H. 


962. Telecommunications in the petroleum industry. Anon. 
Petroleum, Lond., 1960, 23, 89.—Some of the recent develop- 
ments and equipment in this field are reviewed, including 
refinery loudspeakers; remote well-head controls; a staff- 
location system; data monitoring equipment; and a new 
radio-link network on the Venezuelan oilfields. G. D. F. 


963. Applied hydrocarbon thermodynamics. Pt 14. Integral 
technique for vapour-liquid equilibria in petroleum distillation 
calculations. W.C. Edmister. Petrol. Refin., Oct 1959, 38 
(10), 163.—Petroleum fractions may be considered as mixtures 
of an ‘‘ infinite’? number of hydrocarbon components, each 
appearing in an infinitesimal amount. In dist calculations 
for ‘‘ finite” mixtures, the vapour-liq distribution and pro- 
perties of equilibrium phases are found by the summation of 
component distribution and properties. For mixtures of an 
indefinite number of components, the dist calculations follow 
the same basic principles, but the ‘‘ summation ”’ becomes an 
integration. The distinction is illustrated by the following 
bubble point relationship: 


<Kz = 1-0 for a finite mixture 


J Kame = 1-0 for an “ infinite ’’ mixture. 


where K = y/x = vapour-liq equilibria ratio; 
mol of any infinitesimal increment of feed ; 
x = mol fraction of infinitesimal increment of liq; 
mp= mol fraction off at indicated temp in TBP 
analytical dist of liq product. 


The integral technique can be applied to multi-stage dist 
calculations, as well as to single-stage equilibria flash va- 
porization. A large number of examples and illustrations are 
given in the paper to show the application of integral tech- 
nique. M. F. M. 
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BOOK REVIEWS 


Overvoltage Research and Geophysical Applications. Ed. 
James R. Wait. London: Pergamon Press, 1959. 
Pp. viii + 158. 55s. 

The phenomenon of overvoltage or induced potential in 
earth strata has, with the exception of a few isolated papers, 
received scant attention as a geophysical exploration tool. 
This is possibly because of the complexity of the effect and 
its interdependence on a number of the strata charac- 
teristics. Very briefly, if direct current is passed through 
earth strata, and the potential differences produced are 
measured, there is a relatively long decay time for the fall of 
potential after cessation of the current flow, similar in effect 
to the discharge of a condenser through a resistive load. 
This overvoltage effect can be measured by investigating 
either the transient or frequency response of the strata con- 
cerned. 

This monograph contains a series of papers on various 
aspects of overvoltage as applied to geophysical exploration, 
and thus helps to fill a gap in the lack of published data on 
this subject. 

The collection is edited by J. R. Wait, who has had con- 
siderable experience in this field of work and is in fact a 
recognized authority on it. Each of the papers deals with 
a particular aspect of the subject, the whole covering 
theoretical and experimental research work carried out over 
the 12-year period 1946-58. 

The emphasis has been given to the anomalous over- 
voltage effects caused by disseminated electrically con- 
ductive particles and the use of these anomalies as a method 
of exploration for ore bodies. Theories for the induced 
polarization effects are developed, and the various methods 
of measurement are discussed in detail in relation to prac- 
tical cases. These methods are based on analysis of either 
frequency response data or of transient response data. 
Both laboratory and field data are presented and discussed 
in full. A very useful chapter is included which describes 
in detail the equipment used in field prospecting by the 
overvoltage method. The normal overvoltage effect which 
is present in every natural rock, whether or not it contains 
electrically conductive particles, is dealt with in the two 
final chapters. These discuss very fully its possible causes 
and describe experiments to test the various hypotheses 
advanced. 

Most of the work forming the subject matter of the mono- 
graph was sponsored by Newmont Mining Company, who 
are to be congratulated on the scope of the investigation. 
The various chapters are written in a lucid and detailed 
manner, and the authors concerned have in all cases been 
careful to present alternative hypotheses for the noted 
effects and are refreshingly frank in admitting and even 
drawing attention to the points where suggested hypo- 
theses do not completely explain the observed effects. 

The book is intended primarily for the exploration 
mining geophysicist, but recent interest in the subject 
appears to be spreading to possible oil exploration applica- 
tions. The discussion of the normal overvoltage effect 
should be read by anyone interested in current flow through 
earth strata. This is, of course, of general geophysical 
interest, and it is a pity that it appears at the end of the book. 


BOOK REVIEWS 


The monograph is quite costly, but the standard and 
quality of the subject matter make it extremely good value, 


Advances in Mass Spectrometry. J. D. Waldron. 
Pergamon Press, 1959. Pp. 704. 120s. 


This volume is an account of the proceedings of a con- 
ference organized jointly by the Hydrocarbon Research 
Group of the IP and ASTM Committee E.14 and held 
in London in Sept 1958. It reports in detail 41 papers 
presented at the meeting, together with condensed accounts 
of the discussions on them. The scope of the papers 
illustrates that mass spectrometry, in the words of Professor 
Sir Cyril Hinshelwood, in his opening remarks, “ is no 
longer a tour de force of the general physicist but a highly 
developed field of specialized scientific technology.” 

In the first session six papers on high resolution mass 
spectrometry are presented by authors from Europe or 
North America. Highly developed techniques are de- 
scribed and discussed for the determination of atomic 
masses with an accuracy of the order of 1 part in 2 x 108, 
an improvement of more than a thousandfold over the 
achievements of F. W. Aston with his first mass spectro- 
graph in 1919. 

Seven papers on the mass spectrometry of solids, using 
oven, filament, or spark sources, follow in Session B. The 
high sensitivity of the mass spectrometer, using electron 
multiplier or photographic plate detectors, permits analysis 
for exceedingly low concentrations of impurities. The 
limit of detection of many impurity elements in metals is of 
the order of 1 part in 10°. 

The third and fourth sessions contain 14 papers on 
applications in organic chemistry. Although an exact cal- 
culation of the cracking pattern of an organic compound is 
not yet possible, a considerable amount of data is now 
available on the effect of molecular structure on cracking 
patterns. Several authors have developed procedures for 
the structural analysis of complex organic compounds and 
mixtures, by semi-empirical procedures based on similarities 
of spectra of similar types of compound. To facilitate 
analysis, efforts are devoted to the digitization of the mass 
spectra. Time of flight and cycloidal mass spectrometers 
are described which permit high-speed analysis. 

The seven papers on ionization and electron-impact 
studies in the next session illustrate the complexity of the 
process of ionization even in simple molecules, and de- 
monstrate the wealth of data on molecular properties which 
can be obtained by such studies. 

The concluding section is devoted to applications in 
fundamental research and contains papers on the analysis of 
rare gases and hydrogen, on geochronology, on the deter- 
mination of thermodynamic properties, and on applications 
to the study of surface processes. 

A valuable feature of this well-produced book is an 
appendix prepared by the Research Dept of Metropolitan- 
Vickers Electrical Co. Ltd containing a bibliography of over 
2000 references (with titles) on mass spectrometry, covering 
the period 1938-57 inclusive. C. W.N. 
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ADDITIONS TO THE LIBRARY 


Entries are in subject order arranged according to the Uren “ Classificaticn for Petroleum 
Bibliography,’ the number preceding each entry indicating the classificaticn and corre- 
sponding to that used in the * Library Catalogue *’ published by the Institute. 


Leytanp, E. Oil Man. London, Edmund Ward, 
1959. 96 p. 


ORGANISATION FOR EvuRoPEAN Economic Co-OPERA- 
TION. Drainage and use of methane from coal-fields, 
developments since 1956. Paris, O.E.E.C., 1958. 
il2 p. 


New South Wages. Department of Mines. Technical 
reports. Vol. 4. 1956. Sydney, Department of 
Mines, 1959. 144 p. 


ENGINEERING INDEX, 1958. New York, Engineering 
Index, Inc., 1959. 1476 p. 


WHITAKER’S ALMANACK, 1960. London, Whitaker, 
1959. 1188 p. 


KeLLy’s DirEcTORY OF MERCHANTS, MANUFACTURERS 
AND SHIPPERS, 1959. London, Kelly’s Directories 
Ltd., 1959. 3463 p. 


British STanDARDS INnsTITUTION. Pressure regulators 
for use with butane/propane gases. Part 2. Low 
pressure regulators for use with propane gases. 
London, BSI, 1960. 14 p. (BS 3016: Part 2: 


1960.) 


Mineavu, W. The Go Devils. London, Cassell, 1958. 
243 p. 


InpiANA UNIVERSITY. Conference on Hyperconjuga- 
tion. Indiana University, Bloomington, 2-4 June 
1958. London, Pergamon Press, 1959. 168 p. 


KevuLemans, A. I. M. Gas chromatography. 2nd ed. 
Edited by C. G. Verver. New York, Reinhold, 1959. 
234 p. 


Prcsok, R. L., editor. Principles and practice of gas 
chromatography. New York, Wiley, 1959. 226 p. 
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Crart, B. C., and Hawkins, M. F. Applied petroleum 
reservoir engineering. Englewood Cliffs, Prentice- 
Hall, 1959. 435 p. 


ZaBa, J., and Donerty, W. T. Practical petroleum 
engineers’ handbook. 4th ed. Houston, Gulf Pub- 
lishing Company, 1956. 818 p. 


HENGSTEBECK, R. Petroleum processing, principles 
and applications. New York, McGraw-Hill, 1959. 
348 p. 


Rosrnson, C., and GILLILAND, E. Elements of frac- 
tional distillation. 4th ed. Revised and rewritten 
by Edwin Richard Gilliland. New York, McGraw- 
Hill, 1950. 492 p. 


GuTuRIE, V. B., editor. Petroleum products handbook. 
New York, McGraw-Hill, 1960. 


Popovicu, M., and Herine, C. Fuels and lubricants. 
New York, Wiley, 1959. 312 p. 


Rapzimovsky, E. Lubrication of bearings, theoretical 
principles and design. New York, Ronald Press, 
1959. 338 p. 


ZuipeMA, H. The performance of lubricating oils. 
2nd ed. New York, Reinhold, 1959. 205 p. 


AMERICAN PETROLEUM INstTITUTE. Petroleum facts 
and figures, centennial edition 1959. New York, 
American Petroleum Institute, 1959. 472 p. 


ARMISTEAD, G. Safety in petroleum refining and re- 
lated industries. 2nd ed. New York, John G. 
Simmonds, 1959. 484 p. 


Mc turns, B., and PENNER, S. Explosions, detonations, 
flammability and ignition. London, Pergamon Press, 
1959. 287 p. 


Patne, P. Oil property valuation. New York, Wiley, 
1942. 204 p. 
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OmFIELD EXPLORATION AND EXPLOITATION 
Geology : 
Drilling 
Production 
Oilfield Development 
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TRANSPORT AND STORAGE 


REFINERY OPERATIONS 


Refineries and Auxiliary Refinery Plant 


Absorption and Adsorption 
Solvent Extraction and 


Cracking . 3 
Alkylation 
Special Processes 


Achauer, C. W., 965 
Adams, N. R., 1049 
Aschenbrenner, B. C., 965 


Ashley, W. H., 988 
Ballard, W. T., 1042 


Bennett, R. J., 
Berryhill, H. L., Jr, 972 
Biggs, W. P., 978 


Campise, N. O., 987 
Cannon, M. R., 1058 
Carpenter, C. W., 1014 
Cheetham, A. H., 964 
Cokinos, G. P., 1002 
Conkling, R. L., 1022 
Crow, R. D., 1032 
Culver, R. C., 1006 


Dalton, R. L., 1014 
Davis, D. 8., 1054 


Metering and Control. 


Delaunay, Y., 1041 
Dorsey, J. W., 1013 
Dunlop, P. M., 996 
Dyson, A., 1064 


Ellis, 8. R. M., 1053 


Flanders, R. L., 1047 
Fong, G., 971 
Fowler, J., 991 


Gilbert, R. J. H., 1046 
Girard, J. G., 1047 
Goeken, R. J., 990 
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GEOLOGY 


964. Time, migration, and continental drift. A.H.Cheetham. 
Bull. Amer. Ass. Petrol. Geol., 1960, 44 (2), 244-51.—If eco- 
logical tolerances and requirements of similar associations of 
benthic invertebrates have been essentially the same in the 
geological past as they are now, one of three explanations may 
account for exchange of faunas. These are: (1) nearness of 
N America and Europe before they drifted apart later in the 
Cenozoic; (2) bridging of the N Atlantic by a continuous 
warm-water shelf; (3) sweepstakes dispersal by currents, east- 
ward across the N Atlantic and westward nearer the equator. 
Tertiary cheilostome bryozoans are particularly suitable for 
testing these hypotheses because they include types known to 
attach to seaweed and other floating objects. Data con- 
cerning resemblance, time and place of origination, and rate 
and direction of migration of middle Eocene to Oligocene 
faunas seem to harmonize best with the sweepstakes hypo- 
thesis of transatlantic dispersal. 


965. Minimum conditions for migration of oil in water-wet 
carbonate rocks. B.C. Aschenbrenner and C. W. Achauer. 
Bull. Amer. Ass. Petrol. Geol., 1960, 44 (2), 235-43.—The 
authors seek to clarify the minimum conditions for migration 
of oil through water-wet carbonates. Two stages of migration 
are involved in the formation of oil accumulations when the 
source and the reservoir rocks differ. They are the primary 
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stage, which accomplishes the transfer of at least part of the 
hydrocarbons from the source sediments into the porous and 
permeable carrier rocks, and the secondary stage, which in- 
volves the movement through the carrier rocks into the 
reservoir strata and finally into traps. The following are 
tentative conclusions. (1) The dominant pore-space type 
influences considerably the minimum conditions for migration. 
(2) The average depositional dips of shelf-type carbonates are 
probably insufficient to cause large-scale migration under 
hydrostatic conditions, unless these dips are associated with 
hinge lines or are amplified by tectonic disturbances. (3) 
Even low rates of flow of water can initiate and sustain migra- 
tion of short, continuous oil phases. (4) In basins where both 
carbonates and sandstones act as carriers and reservoirs and 
where the dips are generally gentle, the regional concentration 
of oil prior to localized entrapment occurs farther downdip for 
the carbonates than for sandstones. (5) Exploration on a 
regional scale should take into account the differences in the 
minimum conditions for migration of oil which exist between 
carbonate reservoir rocks and porous and permeable sand- 
stones. E. N. T. 


966. Cotton Valley discoveries spur deep pay search in East 

Texas Basin. J. A. Kornfeld. World Oil, March 1960, 150 

(4), 69.—There is active search for deep fields within the E 

Texas Basin, and the recent discovery of natural gas and dist 
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in commercial quantities in the Jurassic Cotton Valley sand- 
stone near Fruitvale in Van Zandt County has provided an 
important drilling objective. The formation had previously 
been found productive outside the area. Other objectives in 
the area include the Rodessa, James, and Pettit limestones, 
the Travis Peak sandstone, and other limestones. The 
structure in the Fruitvale area is thought to be a truncated, 
faulted, deep-seated salt dome, and it is the third discovery of 
this type of structure within the basin. Structure increases in 
intensity with depth. 


967. Photogeology giving rapid coverage in Four Corners. 
M. 8. Wright. World Oil, Feb 1960, 150 (2), 104.—Photo- 
geology has proved an effective means of evaluating large areas 
in the Four Corners region of New Mexico—Arizona—Utah— 
Colorado, where terrain is rugged, remote, and inadequately 
mapped. Stereoscopic study is based on an aerial mosaic 
map, and abundant outcrops and sparse vegetation in the 
region permit optimum interpretation of geological features. 
Structures and bedding can be identified and formation con- 
tacts are apparent. Dips can also be simply interpreted, as 
beds generally show strong dips around the edges of the basin, 
passing abruptly basinward into low angle dips. Colour 
photographs should be valuable for photogeological studies 
because of the wide variation in rock colours in outcrops. 
The uses of aerial photographs for reconnaissance geomorpho- 
logical and structural studies in the area are outlined. 
C. A. F. 


968. How to analyse bioherms in the Williston Basin. P."J. 
Lewis. World Oil, 1.2.60, 150 (2), 82.—A knowledge of the 
variations in bioherm development will aid the search for reef 
fields in the Williston Basin of N Dakota, and characteristics 
of reef development in general are briefly presented to provide 
criteria for recognizing reservoirs in the Mission Canyon forma- 
tion which produces in the area. As well as the reef core 
(bioherm), porous zones may be expected in flank facies such 
as crinoidal calcarenites, and it seems possible that seismic 
methods can be used for recognition of different facies types 
due to variations in density and bedding characteristics. 
Close co-ordination between the stratigrapher and geo- 
physicist is important for accurate interpretation. Four 
refs. C. A. F. 


969. Stratigraphy of Cement pool and adjacent area, Caddo and 
Grady Counties, Oklahoma. B. H. Harlton. Bull. Amer. 
Ass. Petrol. Geol., 1960, 44 (2), 210-26.—It is of prime im- 
portance to establish workable and reproducible lithologic and 
biostratigraphic sub-divisions of the Cement pool and the ad- 
jacent area. The surface structure of Cement is more or less 
a symmetrical fold with two well-defined domes. The dis- 
covery well, located on the crest of the anticline, was a 
producer from the Garber sandstone of Permian age. 

Most of the nomenclature of the Cement field took partial 
form in 1939 and 1940, when production was developed in the 
Rowe and Marchand sandstones. Though the correlations 
and identifications of the lithologic units involved have been 
generally known and accepted, it is obvious that the nomen- 
clature now being used should be standardized. 

The oilfield, ca 16 miles in length, is a structural accumula- 
tion of a NW-SE trending anticlinal axis, an interesting fea- 
ture being the well-defined fault on the N flank. E.N. T. 


970. Dakota group of Colorado Plateau. R.G. Young. Bull. 
Amer. Ass. Petrol. Geol., 1960, 44 (2), 156-94.—This study was 
undertaken to gain a better knowledge of supposed trans- 
gressive deposits and their mode of formation. For many 
years it has been common practice to refer to the carbonaceous 
beds, at or near the base of the Cretaceous sequence, as the 
Dakota sandstone, formation, or group. The term “ Dakota 
group ”’ is here used to refer to all the predominantly non- 
marine basal Cretaceous deposits of the Colorado Plateau. 


In many places it is possible to separate these deposits into 
two formations on the basis of their carbonaceous content, 
The lower non-carbonaceous unit, the Cedar Mountain forma. 
tion, consists of mudstones and persistent conglomeratic 
sandstones which were deposited in an inland floodplain en. 
vironment. The upper carbonaceous unit, the Naturita 
formation, consists of carbonaceous mudstone, coal, per- 
sistent conglomeratic sandstones, and beach sandstones de- 
posited on or adjacent to the shore of the Mancos sea. 
Deposition, essentially confined to periods of quiet following 
the transgressions, caused some regression, but transgressions 
exceeded the regressions and resulted in a slow westward 
advance of the sea. E. N. T. 


971. Geology of Devonian Beaverhill Lake formation, Swan 
Hills area, Alberta, Canada. G. Fong. Bull. Amer. Ass. 
Petrol. Geol., 1960, 44 (2), 195-209.—It is the purpose of this 
paper to describe the Swan Hills member of the Beaverhill 
Lake formation, which consists of interbedded dense lime- 
stones and shales. In the Swan Hills area a productive unit of 
porous clastic and organic limestones, the Swan Hills member, 
is present near the base of the formation. This member con- 
tains an early Waterways fauna and represents early Beaver- 
hill Lake reefing. 

To date, all known hydrocarbons in the Beaverhill Lake 
formation are trapped in localized reef build-ups of the Swan 
Hills member, but the regional pinch-out edge of this member 
is only in the early stages of being explored for stratigraphic 
traps. E. N. T. 


972. Stratigraphy, sedimentation, and structure of Late 
Cretaceous rocks in E Puerto Rico—preliminary report. 
H. L. Berryhill, Jr et al. Bull. Amer. Ass. Petrol. Geol., 1960, 
44 (2), 137-55.—The data presented herein are offered as an 
interim report on the status of knowledge of Upper Cretaceous 
stratigraphy in the E half of Puerto Rico, the rocks of which 
are herein divided into five broad groups on the basis of litho- 
logic differences, age relations, and tecto-genesis. The areal 
distribution of these five groups is shown on the generalized 
geologic map. 

The strata of known Late Cretaceous age overlie massive 
volcanic rocks whose age has not been determined. They are 
conformably overlain in most places by strata probably 
Palwocene and Eocene in age, but are locally overlain uncon- 
formably by limestones of Oligocene age. 

The present anticlinal structure of the Late Cretaceous rocks 
is believed to be the result of doming during intrusion of a 
batholith during early Tertiary time. Complex faulting that 
accompanied the batholithic intrusion in places helped to 
accentuate the anticlinal structure, but in other places has 
modified it. Faulting has been most intensive in a belt that 
trends WNW across the central part of the island. Normal, 
high-angle reverse, and transcurrent faults are recognized, but 
the principal fault of N Puerto Rico appears to be a trans- 
current fault of regional extent. Bw. N. T. 


978. Taiwan’s Chinsui field yields oil and gas from deep zone. 
Anon. World Oil, Jan 1960, 150 (1), 150.—A deep pay has 
been found on the Chinsui anticline in NW Formosa. On test 
the discovery flowed 3,500,000 cu ft gas and 65 bd of 44° oil. 
The area has produced from shallow zones for ca 12 years. 
This is the first important find on the island since world war II. 
C. A. F. 


DRILLING 


974. What’s new in drilling? Anon. World Oil, 15.2.60, 
150 (3), 131.—Latest developments in drilling technology are 
reviewed. During the past two years there have been out- 
standing advances in methods which should serve to reduce 
overall well costs for increased profitability. Of particular 
importance is the use of silicon tetrafluoride gas for combating 
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large water flows in air and gas drilling, thus enabling the more 
extensive use of air or gas as a drilling medium. Details of 
the method are given. A new percussion drill has been de- 
veloped which increases penetration rate by three to five 
times. It makes use of a hammer which strikes as the drill 
pipe is slowly rotated and is designed for hard formations. 
The continuous coring device should prove a valuable means 
of positive formation identification, and this technique uses a 
core tube welded to the drill pipe and rotated with it. Other 
developments include new power drives for rigs and new 
methods of formation sampling. 


975. How to drill 10,000 feet in 4 days and 22 hours. V. C. 
Stone. World Oil, March 1960, 150 (4), 72.—An offshore well 
in the Timbalier Bay field in Louisiana was recently drilled to 
10,000 ft in 4 days 22 hr, and the drilling procedures involved 
in this fast rate of penetration are described. The formations 
are Miocene interbedded sands and shales. The main factors 
contributing to the high performance were: (1) max efficient 
hydraulic programme (400 ft/sec jet velocities); (2) excep- 
tionally high bit weights (80,000—100,000 Ib); (3) very fast 
rotary speeds (150-300 rev/min); (4) elimination of slope tests 
and reaming; and (5) maintenance of very low sand content of 
drilling mud. C. A. F. 


976. A review of foothills drilling. A. D. Jones. Canad. 
Min. metall. Bull., 1960, 58, 30—-4.—Very low drilling rates in 
the Canadian foothills are due to steeply dipping formations 
causing crooked holes down to 7000 ft and hard rock below 
7000 ft. Normal drilling methods require 150-200 days to 
reach 13,000 ft. The use of 11-25-inch collars in a 12-25-inch 
hole down to 7000 ft has resulted in great improvement. Still 
greater improvement is being obtained with an experimental 
collar made by welding helical fins to a 10-5-inch collar to give 
an external dia of 12-125 inches in a 12-25-inch hole. The fins 
are fitted in sets of three, each fin covering 180° of the collar. 
A 30-ft collar has three finned sections 4 ft long with 6-ft 
plain sections between and 3-ft plain at each end. Other 
techniques being tested, with little advantage as yet, during 
deeper drilling are the use of low-wt muds, turbo-drill diamond 
bits, and air drilling with an intermediate string. G. B. 


977. How to reduce drilling costs. Pt 2. P.L. Moore. Oil 
Gas J., 29.2.60, 58 (9), 81-7.—Future expansion for some oil 
companies may depend on their ability to reduce well costs. 
Although no methods include a guarantee of results, costs have 
been reduced in many localities by closer supervision, better 
engineering, and a full knowledge of the factors which affect 
well costs. These factors, which include rigging up and down, 
rotating, round trips, drilling fluid costs and mud-conditioning 
time, formation evaluation, waiting-on-cement time, and hole 
trouble are briefly evaluated. A. D.S. 


978. Modern well completion series. 4. Fundamentals of 
electric logging. W. P. Biggs. Petrol. Engr, Feb 1960, 32 
(2), B26.—The fundamentals of electric log interpretation and 
of methods of logging are dealt with. Devices for the deter- 
mination of the resistivity and porosity of formations are 
mentioned in some detail. The choice of the correct logging 
programme is shown to depend on the type of drilling fluid 
employed and on the type of formation. There are numerous 
refs. G. D. F. 


979. NIOC charts Qum area drilling time. T. B. Young. 
World Oil, 1.2.60, 150 (2), 77.—Current drilling procedures in 
Central Persia are briefly described, and a chart shows general 
drilling characteristics in an interval from 2600 to 7800 ft. 

C. A. F. 


980. What weight and speed produce the lowest drilling costs? 
E. McGhee. Oil Gas J., 7.3.60, 58 (10), 84-7.—It is believed 
that average drilling costs in the U.S.A. could be cut by 10°, 
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per well by scientific choice of bit weight and rotary speed to 
suit particular conditions. Mathematical expressions have 
been obtained which take into account rock properties, 
weights, rotary speeds, degree of dullness of bits, mud pro- 
perties, and hourly operating cost of the rig. Electronic 
computers have been used to obtain optimum values of wt and 
speed. Generally, both must increase as bits become dulled; 
optimum wt tend to be higher, and initial speeds lower, than 
current practice. Field tests are confirming the theoretical 
data. 


981. Implosions improve well injectivity. D. D. Setser and 
J.P.Moran. Oil Gas J., 7.3.60, 58 (10), 92-3.—The implosion 
resulting from the sudden collapse of an evacuated glass cap- 
sule produces shock waves which initiate fractures in certain 
formations. Capsules, made in various’ sizes and wall- 
thicknesses, are lowered down the well to potentially produc- 
tive horizon and collapsed there by increasing the fluid pres- 
sure. Field tests have shown the method an effective pre- 
liminary to acidizing and fracturing treatment, and sometimes 
stimulates flow alone. 


982. Standard rig used to drill 46-inch holes. G. M. Wilson. 
Yorld Oil, 1.2.60, 150 (2), 85.—46-inch dia holes have been 
drilled to over 1000 ft in uranium mining operations in New 
Mexico, and this has involved interesting modifications of con- 
ventional rig tools and techniques. Formations were similar 
to typical oilfield sediments, the uranium being carried in the 
sandstone below sand and shale beds with occasional hard 
beds. The holes were drilled and opened in stages involving 
offset-type bits and reamers. In one well a 15-inch pilot hole 
was first drilled to 1462 ft, a 26-inch hole was then opened to 
1450 ft, and in the third and fourth stages the hole was opened 
to 46 inch. ‘‘ Shoulders ” were finally removed by reaming. 
Details of the drilling equipment and mud conditions are 
given. C. A. F. 


983. New “ free ” packer passes field tests. Anon. Oil Gas/J., 
29.2.60, 58 (9), 50.—A new type of packer seats itself auto- 
matically opposite a perforated and fractured horizon, en- 
abling higher zones to be fractured. It consists of two swab 
cups separated by a rubber sleeve, and is inserted into the hole 
via a lubricator, while a pressure of 600—700 psi is held on the 
tubing or casing. Escape of fluid through the perforated and 
fractured zone into the formation enables the packer to move 
freely down until opposite that zone, but no further, where it 
expands and seals the lower perforations. The packer is 
easily retrieved with a conventional overshoot fishing tool. 
J. ©. T. 


984. Drilling fluids: a current review. 2. G. K. Jones. 
Petroleum, Lond., 1960, 28, 101.—This part continues the 
consideration of complex drilling fluids for various purposes. 
A description is given of the equipment and methods used in 
the field testing of drilling fluids. Some of the problems 
occurring during drilling, and methods of overcoming these, 
are mentioned. The paper closes with consideration of the 
surface mud system and of possible future developments in 
drilling fluids. G. D. F. 


985. How oil-emulsion muds can lead to log-interpretation 
errors. N. Lamont. Oil Gas J., 29.2.60, 58 (9), 66—-7.—In- 
accurate determination of electrical properties of mud, mud 
filtrate, and mud cake can introduce errors that will give false 
porosity and saturation errors. Suggested precautions that 
should be observed are that resistivity values should be ob- 
tained for representative samples, that measurements should 
be made at formation temp, that when necessary to use corre- 
lation charts the interpreter should be aware that he may be 
introducing errors, and that in no circumstances should 
water-base-mud charts be used for oil-emulsion systems. 
A; 
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986. Use of inverted-emulsion mud proves successful in zones 
susceptible to water damage. G. A. Trimble and M. D. 
Nelson. J. Petrol. Tech., Feb 1960, 12 (2), 23-30.—In the 
Penngylvanian of Central Oklahoma the Mobil Oil Co fre- 
quently found that wells drilled with water-base muds gave 
less on completion than was suggested by earlier drill-stem 
tests. Well stimulation was unsatisfactory and sometimes 
decreased production. Damage appeared to be due to ex- 
tensive contact with water. Clay minerals are present, and 
it was concluded that the formations are at least partially oil- 
wet. To combat these conditions, inverted emulsion muds 
were used for drilling-in, i.e. equal vol of oil and water or 
water-base mud emulsified by a modified wood product. 
150 tests have suggested that this mud gives less formation 
damage, allows quick and easy well completions, and rapid 
and more positive formation evaluation, as well as being 
suitable for workovers. It involves decreased drilling rates 
and displaces water-base mud cake. Re-use is desirable to 
cut costs. The plastic vise is higher than for conventional 
muds; filtrate is essentially zero; high densities are possible. 
Maintenance is relatively simple. 

The non-conductive mud calls for radioactivity, induction, 
and sonic logs. Cuttings must be cleaned. It is not recom- 
mended for use in limestones or for drilling through thick 
shale sections. G. D. H. 


987. Mud solids—their relation to drilling mud economy. 
N. O. Campise. Drilling, March 1960, 21 (5), 64-9.— 
Chemical control of mud vise is only possible up to a certain 
limit, beyond which mud solids must be discarded to keep 
vise down. Charts are presented which enable the operator 
to decide how much of the mud solids need to be discarded 
according to the nature of the formation drilled and the 
mud wt. J.C. M. T. 


988. New non-fermenting starch makes low-water-loss muds 
cheaper. W.H. Ashley. Oil Gas J., 14.3.60, 58 (11), 193-6. 
—Starch is prevented from fermenting in low pH muds by 
coating individual particles with a preservative. The sub- 
stance is ortho-benzyl-para-chloro-phenol, applied dissolved in 
isopropyl alcohol; it is insoluble in water, and the starch 
therefore becomes permanently protected from _ bacterial 
attack in water-based muds. Cost savings of up to 70% are 
claimed against conventional starch with companion pre- 
servatives. Field examples are cited. MY. 


989. Floating drilling-barge operations. K.M. Nicolson. J. 
Petrol. Tech., Feb 1960, 12 (2), 18-22.—Drilling barges are 
powered and towed, with slot, centre, and over-the-side well 
locations. 

Sub-sea packer, flexible conductor, sub-sea platform, and 
above-water platforms may be used. Access to well heads for 
repair and inspection is necessary. Sub-sea completion and 
production is still in the planning stage; some equipment has 
been installed experimentally. There is a basic problem of 
locating and establishing communication for sub-sea well 
heads. 

Standard Oil Co of California has used barges in various 
areas, and one has drilled 154,000 ft of hole ranging 500— 
5856 ft in depth; water depths were 56—270 ft, and drilling 
rates averaged 125 ft/day for 4}-inch hole and 254 ft/day for 
64-inch hole. Daily operating costs were $3500-3800. In 
the Gulf of Paria am 11,387-ft hole was drilled with a centre- 
well barge. 

Weather forecasting is necessary for safety. Anchoring is 
preferably by six or more lines. Barge movement raises 
various problems, including pipe stresses. Closed-circuit TV 
inspection can be used. The present stage of development 
favours use of drilling barge for exploration where the prob- 
ability of a completion is small. G. D. H. 
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990. Advancements in production methods—1959. R. J. 
Goeken. World Oil, 15.2.60, 150 (3), 138.—Improvements in 
production methods have been intensified with the need for 
reducing operating costs in the industry. Recent develop. 
ments include tubingless completion, a new method of dis. 
placing multiple tubing string wells, abrasive jet perforating, 
perforations run on casing, and specialized completions in off. 
shore work. Nitrogen has been introduced as a cushion in 
drill stem testing, and it has also been used as a displacement 
fluid in well completion and as a tracer. There have also been 
important advances in reservoir engineering. Subsurface 
flowmeters, for example, have proved very useful in providing 
data in problem wells and for indicating the most productive 
parts of perforated sections. Automatic surface recording of 
bottom-hole pressure is now possible; the tool uses a per- 
manently fitted vibrating wire-type transducer built for 
installation on the production string. Other recent de- 
velopments of interest include a new drill stem logging tool, 
in which a battery-powered logger can be pumped down the 
drill pipe when required, and improvements in hydraulic 
fracturing. Developments in production installations and 
well equipment repairs are briefly noted. l5 refs. C. A. F. 


991. Field instrumentation and control of oil and gas well 
producing equipment. J. Fowler. World Oil, March 1960, 
150 (4), 63.—There have been rapid advances in recent years 
of means of automatic control of field producing equipment. 
Types of instruments designed to achieve this purpose are 
described and they can be classified as: (1) controlling instru- 
ments, (2) control valves, and (3) self-contained regulators. 
Most controllers have two main parts: a power element and a 
sensing element, the former translating changes into a con- 
trolling signal and the latter sensing physical changes in 
condition. Details of these parts are given with diagrams. 
Pneumatic diaphragm control valves are available in various 
types, the most common being low pressure and high pressure 
dump valves and throttling valves. Pressure regulators can 
be spring-, weight-, or pilot-loaded, and pressure-loaded. 
Applications of the equipment and its maintenance are dis- 
cussed. C. A. F. 


992. Here’s how to improve your gas lift installations. Pt 7. 
How to select surface controller pilots for special gas lift 
applications. H. W. Winkler. World Oil, 1.2.60, 150 (2), 
89.—Different types of surface injection gas control equip- 
ment are described for various forms of gas lift installations 
and their selection discussed. Many types of time cycle, 
pressure control, and combination time cycle/pressure control 
pilots can be used to operate the motor valve on the injection 
gas line. For gas lift wells that have a tendency to flow, a 
tubing pressure cut-off is recommended. Time opening, 
pressure closing pilot for intermittent lift is particularly useful 
for wells having a varying injection gas line pressure. Other 
combination pilots are recommended for use under particular 
conditions, C. A. F. 


993. Theoretical approach to the investigation of films occur- 
ring at crude oil—water interfaces. Anon. J. Petrol. Tech., 
Feb 1960, 12 (2), 87 (summary).—Films forming at crude oil- 
water interfaces seem to be due to naturally occurring surface- 
active components in the crude, rather than to oxidn products. 
Such films may affect the displacement of oil from porous 
media. Film formation is thought to involve the transfer of 
weakly surface-active components to the interface. The rigid 
films formed on decrease of oil-water interfacial area are con- 
sidered to be the result of the slow rate of re-solution of film 
material, G. D. 


994. Gravity drainage of oil into large horizontal fractures. 
T. E. Morrison and J. H. Henderson. J. Petrol. Tech., Jan 
1960, 12 (1), AIMME Tech. Paper No. 8101, 7—-15.—Produc- 
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tion by gravity drainage into horizontal fractures of consider- 
able extent at the base of a formation has been considered. 
Theoretical studies, although not rigorous, have yielded 
methods of predicting performance, and the predictions 
agreed well with the results of scale-model experiments. 
Account was taken of capillarity and relative permeability. 
Fracture radius and capacity were studied experimentally by 
means of electrolytic and sand models, the latter being 
capable of simulating reduced vertical permeability. 
Production by gravity drainage into an extensive, well- 
propped, horizontal fracture can give high recoveries at 
acceptable rates. It could be effective with dead oil and with 
oil with dissolved gas. Oil columns at least 20 ft thick seem 
necessary, and fractures may be of 150-200 ft radius. Low 
oil vise is desirable. Early and late producing rates have 
been predicted, the latter referring to the state dominated by 
horizontal flow from the zone beyond the outer edge of the 
fracture. G. 


995. Production behaviour of a water-blocked oil well. 
K.H. Ribe. J. Petrol. Tech., Jan 1960, 12 (1), AIMME Tech. 
Paper No. 8100, 1-6.—Water block has been investigated 
mathematically for the case where there was no interaction 
between water and the rock minerals, and where capillary and 
gravity effects were ignored. Fluid saturations around the 
well during the formation and removal of the block were 
determined using different relative permeability relations and 
vise ratios. It was concluded that much of the water must be 
removed by flow or swabbing before oil production is re- 
sumed; the quantity increases with rise in oil—-water visc 
ratio. Even then, productivity may be low for extended 
periods, especially when the oil—water vise ratio is low. In- 
jection of oil drives water farther out, and leads to slower 
restoration of full productivity. G. D. H. 


996. Improved acid for calcium sulphate-bearing formations. 
P. M. Dunlop and J. 8. Hegwer. J. Petrol. Tech., Jan 1960, 
12 (1), 67-70.—In acidization of calcium sulphate-bearing 
limestone, deposition of sulphate may cause poor well per- 
formance. The addition of calcium chloride to the hydro- 
chloric acid reduces this effect, and also reduces the rate of 
solution of calcite. Ca 40% of calcium chloride seems most 
effective. 

A number of field tests have been made, and generally the 
results seem to have been favourable. Lab data and a sum- 
mary of the field results are given. G. D. i. 


997. Engineered guide for planning acidizing treatments based 
on specific reservoir characteristics. A. R. Hendrickson, 
R. E. Hurst, and D. R. Wieland. J. Petrol. Tech., Feb 1960, 
12 (2), AIMME Tech. Paper No. 8102, 16—23.—Acidization is 
basically of three types: (1) injection into the pores of the 
rock matrix; (2) injection into natural fractures at less than 
parting pressure; (3) acid fracturing without propping agents 
which opens and extends fractures. Because of the spending 
time of acid, max penetration is attained when the first in- 
jected acid is completely spent. Additional acid widens the 
openings, but does not extend the acidized zone significantly. 
Depth of penetration depends on the reaction rate of the acid, 
the injection rate, and the area—vol relationships for the flow 
channels. Only low flow rates can be used if injection 
pressures are kept below fracturing pressures. Thus there is 
limited penetration of unspent acid. There is evidence that 
in most acid treatments formation parting pressures are ex- 
ceeded and the benefits are then limited to the fracture area 
formed during the spending time of the first acid injected. 
High spending time is of value. Depth of penetration can be 
estimated and increase in productivity indicated. G. D. H. 


998. Two bottom-hole pressure instruments providing auto- 
matic surface recording. R.H. Kolb. J. Petrol. Tech., Feb 
1960, 12 (2), 79-82.—An Amerada bourdon-tube element was 
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fitted with a telemetering system in order to give a digital 
record on tape. The subsurface instrument was 1} inches 
dia, 64 ft long, and run on 12,000 ft of conventional ¥,-inch 
cable. The usable sensitivity was 0-0025% of full scale; 
readings could be taken at 10-sec or as much as 30-min 
intervals. When all sources of error for the Amerada device 
were taken into consideration in the calibration and interpre- 
tation procedure, the repeatability of the element was better 
than 0-01% of full scale. The instrument could probably 
determine decline rates of as low as 2 psi/day. 

The Maihak BHP transmitter is installed on the production 
tubing. Communication with the surface is by a low-cost, 
insulated single-conductor wire. An automatic recorder has 
been added. This is transistorized. By appropriate calibra- 
tion repeatability has been made ca 0-25% of full scale. Ina 
comparison of the two devices, the max deviation of one set of 
data from the other was 0-7°, at the full scale of the 2200 psi 
transmitter. 

The Maihak device can give savings over repeated wire-line 
surveys. The rods and pump do not have to be removed from 
pumping wells. The two devices are special-purpose instru- 
ments, giving more accurate data quicker than the conven- 
tional equipment. G. D. H. 


999. Bottom-water and edge-water effects on low gravity oil 
production. C. R. Knopp. J. Petrol. Tech., Feb 1960, 12 
(2), 45-51.—Selective encroachment, water-leg tonguing, and 
well coning are means of irregular water advance in low- 
gravity oil reservoirs. Study of a number of wells where low- 
gravity oil overlay bottom water showed early water produc- 
tion, and in many cases abandonment at low recoveries. In 
some cases the expected recovery may be only one-third of 
that to be expected by solution gas drive. Water enters up- 
dip wells. 

Remedial action may involve gas pressure maintenance 
(fingering of gas is possible, but there is a large density differ- 
ence acting against this). Alternatively, down-dip wells may 
be kept on production to take off the advancing water and 
largely prevent it reaching higher wells. Production from 
water zone wells would be risky in case it exceeded the influx 
and caused oil to move down into the former water zone. 

G. D. 


1000. Beaver Creek Madison, Wyoming’s deepest water in- 
jection project. C. B. Pollock. J. Petrol. Tech., Jan 1960, 
12 (1), 39-41.—Gas and condensate were found in the 
Frontier, Muddy, and Lakota sands at ca 8000 ft at Beaver 
Creek in 1938. Oil was found in the Mesaverde in 1951, and 
in the Tensleep and Madison. The Madison at ca 11,200 ft 
shows a dome with faulting in the E, and it has 13 wells on 
80-acre spacing. Closure is 790 ft. Cumulative production 
at the beginning of 1959 was 5,998,000 brl of oil and 582,000 brl 
of water. Production was 4860 bd, with 300 bd of water. 
The cherty vugular Madison is 480 ft thick, with three main 
pay zones, the lowest, some 250 ft thick, being best. The oil—- 
water contact drops 220 ft from N to 8. Porosity averages 
8-7% and permeability 10 mD. The initial pressure was 
5300 psia and the bubble point 673 psia. 

Water influx and time and transmissivity constants were 
calculated from performance data on an IBM 650 computer. 
Calculations of behaviour were made for high, medium, and 
low influx rates, and then for 2000 bd of water. Each sug- 
gested benefits in maintaining oil producing rates and reducing 
the need for large-vol lifting equipment. A higher water-oil 
ratio may be acceptable for abandonment. Producing with 
reduction of pressure below the bubble point does not seem 
practicable. 

Existing wells are to be used for injection. Increased 
profit is expected, with recovery in a reduced time by water 
injection. G. D. H. 
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1001. Down-hole injection of butane to control paraffin de- 
position in pumping wells. C.O.Lukehart. J. Petrol. Tech., 
Jan 1960, 12 (1), 14-16.—Drop in temp and the loss of light 
fractions leads to paraffin separation, but loss of propane and 
lighter hydrocarbons does not affect the solubility. Propane 
and -butane precipitate asphaltic materials, and the max 
amount of asphaltic matter which can be tolerated when bu- 
tane is added is not known. 

For down-hole injection of butane the surface equipment 
costs $165/well. Butane is mixed with crude in the propor- 
tions of one to two or three and injected into the casing in 
batches at intervals varying from every other day to once 
every two weeks. On the initial well no signs of paraffin 
accumulation were found, although the well had previously 
given trouble. Cessation of treatment for 18 days caused 
waxing up. For a year the butane cost was $111. Steaming 
and paraffin solvent in the previous year had cost $1276. In 
11 other wells butane injection satisfactorily controlled 
paraffin accumulation. To clean the wells 15 gal of butane 
and 45 gal of oil were injected every other day, and then 10 gal 
of butane and 40 gal of oil once a week. 

To date tests have to be done only on wells which pump off. 
The injection can be done by a pumper as a routine duty. 

G. D. H. 


1002. Technique of minimum rate of flow tests and the study of 
production performance. G. P. Cokinos. J. Petrol. Tech., 
Jan 1960, 12 (1), 23-7.—The minimum rate of flow of a well is 
the rate of flow of gas or oil preceding the rate at which the 
well begins to give definite signs of the flowing pressure 
establishing a downward trend to zero. <A test of this is 
needed when an operator claims that waste will occur if the 
subject well is not given allowable relief. A series of 24-hr 
tests are made at decreasing rates through choke changes until 
the minimum rate is found. Recorded well-head pressures, 
and gas, oil, and water production data are obtained. Chokes 
must be checked for size. 

The results of a number of minimum rate of flow tests are 
given. G. D. H. 


1008. Research on methods for improving oil recovery from 
Pennsylvania oilfields. K. L. Slobod. Prod. Mon., March 
1960, 24 (3), 16-27.—The miscible alcohol slug method of 
secondary recovery is described. Good results in the lab 
were obtained by the use of three slugs, methanol, isopropanol, 
methanol, the whole being driven by water. The first me- 
thanol slug displaces water from the sand; the isopropanol 
displaces oil and methanol;. the second methanol slug dis- 
places isopropanol and is displaced by water. Slugs of 
methanol and n-butanol are very effective but expensive. A 
small amount of material in Bradford oil which was insoluble 
in isopropanol did not plug the formation. Fracturing had 
little adverse effect on recovery. The results obtained with a 
l-inch dia core were valid for larger dia. 'The mechanism of 
displacement was studied by microscopic and X-ray tech- 
niques. G. B. 


1004. Operating costs-viscosity breaking. W. L. Nelson. 
Oil Gas J., 7.3.60, 58 (10), 105.—Tabulated details of the basic 
operating cost element for vise breaking applied to a 10,000 bd 
plant are given. The general effect of capacity on operating 
cost is graphed. Literature shows 1956 costs of 10-13 
cents/brl. A. D.S. 


1005. Portable core analysis lab saves offshore rig time. 
R. E. Lambkin. World Oil, Jan 1960, 150 (1), 145.—A 
portable lab designed for complete core analysis has been used 
recently in offshore work in California. Substantial savings 
in costs can be made by obtaining on site such data as perme- 
ability and saturation, and by relieving the geologist of meet- 
ing each core, particularly in offshore work. The equipment 
is basically the same in design as in permanent lab, but size is 


reduced for portability; it can be transported by air. The 
apparatus can be set up in ca one hr, and requirements are 
sheltered space, electric power, and water. Two men can 
readily carry out a routine job in 8- or 12-hr shifts. Two case 
histories show how savings are made. C. A. F, 


1006. Profitable application of well logs. J. E. Kirby, R. ¢, 
Culver, and J. B. Mattei. J. Petrol. Tech., Jan 1960, 12 (1), 
17—22.—Max profitability from well logs requires that the log 
shall be appropriate to the formation and borehole conditions, 
the mud programme shall be suitable, the temp known, and 
resistivities obtained for formation water, mud, mud cake, 
and filtrate, and that the equipment must operate correctly, 
Core data should be obtained early to ensure that the correct 
interpretive relationships are known. 

Porosity determinations are possible by means of focused 
and conventional contact surveys, and continuous velocity 
logs. Induction, Guard, and laterolog surveys yield data on 
water saturation. Neutron surveys can locate porous zones, 
and by calibration will give average porosities. The short and 
long normals and the lateral can be used for correlation, but 
are rarely suitable for quantitative studies in formation 
evaluation. 

The use of core analyses and drill-stem test data in key 
wells to confirm log calculations is essential for max de- 
pendability in quantitative log interpretation. G. D. H. 


1007. Nuclear log for the determination of reservoir salinity. 
S. G. Stroud and H. E. Schaller. J. Petrol. Tech., Feb 1960, 
12 (2), 37-41.—It is believed that the invaded zone undergoes 
changes after setting casing, by diffusion, gravity segregation, 
ete. By running a radioactivity log sufficiently long after 
setting casing, the invaded zone may then have effectively 
dissipated. Selective recording may enable elements other 
than hydrogen to be detected by the neutron log. In the 
salinity log hydrogen and chlorine are detected by a single 
detector, ensuring depth and spacing agreement. 

Tests have been made in simulated wells with dia of 6}, 7, 
and 9 inches surrounded by limestone of 1-5-30°, porosity 
containing water of 0-50,000 ppm NaCl. Logging speeds of 
10-15 ft/min are used, but in-hole logs run at 150 ft/min 
together with other data may show zones where the logging 
tool can be standardized, i.e. sensitivities adjusted so that the 
two curves show equal deflections for a minimum of chlorides 
present. In use, porosity, water saturation, and chloride 
conen are involved, and if two are known the third can be 
obtained. Charts have been developed to give the salt- 
water saturation for certain borehole conditions, and tests are 
now being made with a 1}-inch dia sonde. G. D. H. 


1008. Sonic log and the Delaware sand. M. L. Millican. J. 
Petrol. Tech., Jan 1960, 12 (1), 71—5.—It is evident that in 
evaluating the Delaware sand a correction for shaliness is 
needed when logs are employed. For clean sands porosities 
are given from sonic log data by 1/Viog = ¢/Viiq + (1 — ¢)/ 
Vinatrixe When shale is present as a volume fraction p, the 
relationship is 1/Viog = $/Viiq + p/Ven + (1 — p — )/ Vimatrix- 
X-ray intensities have been found to vary linearly with the 
shale content of the Delaware sand. Ideal plots of transit 
time v. porosity give parallel lines for different X-ray inten- 
sities; measured porosities and transit times do not show 


strict parallelism on the plots and indicate a different slope, 


probably because measured porosities tend to be on plugs 
avoiding shale streaks, The theoretical plot relates to aver- 
age porosity, the other to porosity excluding shale laminz. 
A relationship has also been obtained between water satura- 
tion, the average and sand porosities, and water and true 
resistivity of the sand—shale series as given by the Laterolog 
or induction log. In the Delaware sand there is also a 
relationship between porosity, shale content, and permeability. 
Charts heve been devised in terms of these relationships, and 
examples of their use are given. G. D. B. 
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1009. How oil-emulsion muds can lead to log interpretation 
errors. N. Lamont. Oil Gas J., 29.2.60, 58 (9), 66-7.—The 
usual practice of obtaining mud cake and filtrate resistivity 
values at formation temp by the use of charts correlating such 
measures with mud resistivity may lead to errors of up to ca 
30% in the derived values for porosity when oil emulsion 
muds are used. Resistivity values should be obtained by 
direct measurement on mud, mud cake, and filtrate, all at 
formation temp. In no circumstances should water-base 
mud charts be used for oil emulsion systems. J.C. M. T. 


1010. The short cycle hydrocarbon recovery unit. R. W. 
Seott. World Oil, 1.2.60, 150 (2), 59.—The development of 
the short cycle dry desiccant dehydration—hydrocarbon re- 
covery unit has enabled heavy hydrocarbons previously “ lost ” 
in the sales line to be recovered from lean gas streams. 
Details of the unit are given and its advantages and dis- 
advantages listed. It consists of nine basic components, in- 
cluding the inlet gas scrubber, adsorption towers, regeneration 
gas cooling and gas heating equipment, regeneration gas 
scrubber and gas pump, and control instruments. Units with 
three and four towers have recently been introduced, addi- 
tional towers providing a shorter cycle with possible reduction 
of heater size. Disadvantages of the unit include poisoning 
by compressor lub oil and non-automatic adjustment to 
widely fluctuating flow rates. C. A. F. 


1011. The ammonia absorption refrigeration unit. J. R. 
Heumann. World Oil, 1.2.60, 150 (2), 70.—A recent develop- 
ment in low temp separation for field processing of gas has 
been the use of mechanical refrigeration in place of the choke 
on rich streams where a large pressure drop is not available. 
An ammonia absorption refrigeration unit has been developed 
for this purpose, and this has increased the reliability of the 
low temp process in field operations. Maintenance problems 
are also reduced and operating characteristics improved. 
Details of the unit are given with diagrams and its applications 
outlined. The low temp process is particularly useful for 
processing gas used in gas lift or injection wells, and existing 
equipment can be readily modified for conversion to am- 
monia absorption refrigeration. C. A. F. 


1012. The glycol dehydrator. G. J. Mapes. World Oil, 
1.2.60, 150 (2), 51.—The glycol type well stream dehydration 
unit is relatively cheap to install and has several advantages 
over other types such as: (1) low pressure drop through unit; 
(2) easy handling of high gas inlet temp (up to 140° F); and 
(3) easy process of low pressure gas streams. Details of the 
equipment are given with flow diagrams and photographs. 
The dehydrator does not recover liq hydrocarbons, but the 
units are commonly used in place of dry desiccant dehydrators 
and low temp separation units. C.A. F. 


1013. The indirect line heater. J. W. Dorsey. World Oil, 
March 1960, 150 (4), 59.—The construction, operation, and 
uses of the indirect line heater are discussed. It is used in 
production practice to heat natural gas to a temp sufficient to 
prevent hydrate formation when the pressure and temp are 
reduced. It consists basically of the flow coil, fire box, and 
shell. The heater is usually a horizontal vessel mounted on 
steel saddles or skids, and water is used to transfer heat from 
the firebox to the flow coil. Diagrams and photographs of 
the equipment are included and some specific applications 
listed. A problem example is given. C. A. F. 


1014. Laboratory studies of pilot water floods. KR. L. Dalton, 
L. A. Rapoport, and C. W. Carpenter. J. Petrol. Tech., Feb 
1960, 12 (2), AIMME Tech. Paper No. 8103, 24-30.—Pilot 
floods are unconfined, and the well patterns are not balanced 
by other flood units. Thus the full use of pilot test results 
for predictions about large-scale water floods requires a 
knowledge of the relationship between the recovery perfor- 
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mance of confined and unconfined well patterns. In uncon- 
fined floods the producers of the pilot compete with the 
surrounding area for the flow of oil and water. The behaviour 
of the unconfined pilot is governed by a dimensionless para- 
meter 7 = (Ps — Pwp)/(Pwi — Ps), Where p, is the static reser- 
voir pressure, Py» the flowing BHP for producers, and p,; the 
sandface injection pressure. By means of this scaling coeff, 
potentiometric and flow model studies have been made. The 
behaviour of pilot floods was shown to be greatly influenced 
by operating conditions. Total fluid production and oil 
recovery performances for four different pilot patterns were 
compared, and in all cases both quantities increased with in- 
creasing values of 7. The single normal five-spot was least 
sensitive to operating conditions. For a pilot flood, a com- 
promise is necessary between flood-out time and oil recovery 
efficiency. By means of areal recovery factors large-scale 
recoveries can be predicted. G. D. H. 


1015. How to evaluate corrosion inhibitors used in sea water 
flood projects. C. C. Wright. Oil Gas J., 7.3.60, 58 (10), 
88—90.—Invading sea water is taken from a shallow sand at 
Long Beach, California, and used in the water flood of the 
Wilmington field. The water is oxygen-free and clear, but 
causes severe corrosion as a result of bacterial activity. Four 
tests have been developed for evaluating corrosion inhibitors. 
The membrane filter test determines their solubility or dis- 
persibility in sea water. The bacteriostatic test measures 
their ability to kill the offending bacteria. Two corrosion in- 
hibition tests, one in the lab and one in the field, determine the 
amount of corrosion in the inhibited water. J.C. M. T. 


OILFIELD DEVELOPMENT 


1016. World crude production to climb again in 1960. Anon. 
World Oil, 15.2.60, 150 (3), 94.—World production in 1960 
is expected to reach a record of 20,736,902 bd, 6-6°% 
higher than in 1959. U.S. production should rise by 5-5%%, 
Canadian production by 8%, and in other countries production 
should increase by 7:2%. In S America there should be in- 
creases in output in Argentina with the completion of pipe- 
lines, but Venezuela may suffer a decrease due to loss of 
markets. Russia is now the second largest oil producer in 
place of Venezuela. Other notable developments include the 
rapid increase in production in the Sahara with the completion 
of a pipeline from Hassi Messaoud to the Mediterranean coast 
and substantial production in W Germany, which is now 
producing ca 100,000 bd. A table shows world crude pro- 
duction, by countries, for recent years and cumulative 
through 1959. C. A. F. 


1017. Exploration outlook 1960. Anon. World Oil, 15.2.60, 
150 (3), 155.—Exploration prospects in the U.S.A. for 1960 are 
reviewed. In some areas, such as the Paradox Basin, 
Louisiana, and Central Kentucky, prospects are good and 
drilling is expected to reach high levels. Elsewhere market 
conditions will control the rate of wildcat drilling, e.g. in 
Texas. A new gas line in the Val Verde Basin is expected to 
lead to increased drilling in the area. Generally the trend 
towards deeper drilling continues, but in areas such as 
Central Kentucky and the Illinois Basin there is a trend to- 
wards shallow development, favoured by the cost advantage 
and relatively good markets. Details of developments for 
each producing area of the U.S.A. are given. C. A. F. 


1018. Where petroleum reserves are located. Anon. World 
Oil, 15.2.60, 150 (3), 123.—80% of all liq hydrocarbon reserves 
in the U.S.A. occur in Texas, Louisiana, California, and 
Oklahoma. Texas holds 48-2% of U.S. reserves, Louisiana 
14-3%, California 11-39%, and Oklahoma 6-1%. A_ table 
shows estimated proved reserves of crude oil, natural gas liq, 
and total liq hydrocarbons in the U.S.A. by states, at end of 
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1958 and 1957. Total U.S. reserves at end of 1958 were 
36,739,935,000 C: &. 


1019. Oil reserves at all-time high. Anon. World Oil, 
15.2.60, 150 (3), 122.—U.S. crude oil and natural gas lig 
reserves have increased annually since 1949, and at the be- 
ginning of 1959 total reserves in the U.S.A. were at a record 
level of 36-7 billion bri. At 1958 production rates this gives a 
13-5 years supply, the highest ratio since 1954. New crude 
oil reserves proved during 1958 totalled ca 2-61 billion bri, 
183-4 million brl more than in 1957. A table gives proved 
reserves of crude oil, natural gas liq, and total liq hydro- 
carbons in the U.S.A., by years. C.A. F. 


1020. New gas fields up, oil down from 1958. Anon. World 
Oil, 15.2.60, 150 (3), 112.—366 new gas and dist fields were 
found in the U.S.A. in 1959, 60 more than in the previous 
year. 713 new oilfields were found, 30 less than in the 
previous year. Increased demand for gas and lower demand 
for oil may explain the decline in oil finding. In Texas, for 
example, new oil discoveries declined from 306 in 1958 to 
249 in 1959, but gas and dist discoveries increased from 127 to 
150. C. A. F. 


1021. High crude output needed to supply record demand. 
Anon. World Oil, 15.2.60, 150 (3), 81.--Markets in the 
U.S.A. in 1960 are expected to absorb domestic production 
averaging 7,427,000 bd, 5-594 more than in 1959. This 
estimate assumes that crude stocks will mot be changed and 
that product stocks will be increased by 8-4 million brl. 
U.S. crude production in 1959 was 7,042,000 bd, 5% more 
than the curtailed output in 1958. Total demand for all oils 
will increase in 1960 to 10,080,000 bd, 3-8°, higher than in 
1959, and exports are expected to decline further to 216,000 
bd. Tables show statistics for oil supply and demand in the 
U.S.A. by years and oil products. C. A. F. 


1022. Natural gas in 1960. R. L. Conkling. World Oil, 
1.2.60, 150 (2), 78.—With the expansion of the natural gas 
industry in the U.S.A., the crucial issue is whether additional 
discoveries can be made to meet increasing consumption. 
Considerable funds are invested in the industry, and industry— 
government relationships are complex, many unsolved issues 
being apparent in 1959. There have been trends towards a 
national fuels policy, but as this is a political issue, a con- 
clusive action is not expected in 1960. Political and financial 
problems in relation to natural gas in the U.S.A. are discussed, 
and it is emphasized that more realistic cost allocations are 
required. Exploration, which is becoming increasingly a 
function of the level of gas prices, must be maintained. 
A. 


1023. U.S. crude production to set new record in 1960. Anon. 
World Oil, 15.2.60, 150 (3), 90.—Crude production in the 
U.S.A. in 1960 is expected to reach a new record as demand 
improves. Prospects for continued expansion in production 
are good, following an increase in oil products use after the 
settlement of the steel strike and continued efforts by the 
API to stimulate more use of oil products. Seven states 
produced 88-2, of crude in the U.S.A. in 1959, with Texas 
production increasing by 4-4% (38-29, of U.S. total) com- 
pared to the previous year. A table gives U.S. crude oil 
production by states and districts, 1958, 1959, and cumulative 
since beginning. C.A. F. 


1024. Drilling depth records set in five U.S. areas in 1959. 
Anon. World Oil, 15.2.60, 150 (3), 101.—No wells were 
drilled below 20,000 ft in the U.S.A. in 1959, the deepest well 
drilled being W.M. Carroll in Dewitt County, SW Texas, 
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which reached the Edwards limestone at 19,765 ft. Depth 
records were reached in several states. A table gives US, 
drilling depth records by years since 1927. C. A. F, 


1025. 10-9 per cent of U.S. wildcats produce in 1959. Anon. 
World Oil, 15.2.60. 150 (3), 111.—1079 (or 10-99%) of 9908 
wildcats drilled in the U.S.A. in 1959 were successful in finding 
oil, gas, or condensate production, compared to 10-7% in the 
previous year. Success ratios over the period 1957-58 
averaged 11-8%. Outstanding success ratios in main 
producing areas were obtained in New Mexico, 23-7%, N 
Dakota 19-3%, Oklahoma 17-6%, and Kansas 1595. Among 
lesser producing regions Appalachian success ratios were up 
to 39%. C. A. F. 


1026. Ten U.S. areas set new producing depth records. Anon. 
World Oil, 15.2.60, 150 (3), 116.—The world’s deepest pro- 
ducing well is in the Lake Washington field, S Louisiana, 
where oil is produced from Miocene sand at 21,465 ft. During 
1959 new producing depth records were reached in Texas, 
Utah, Alaska, Colorado, Kansas, Ohio, Arizona, and Illinois, 
as well as N Texas—Panhandle and E Texas. Offshore depth 
record is in S Louisiana, where a gas condensate producer has 
been completed at 16,840 ft in the Coon Point field. 
C. A. F. 


1027. A reservoir study of the Jumping Pound field. J. R. 
Lyon. Canad. Min. metall. Bull., 1960, 58, 35-9.—This gas 
field is 22 miles W of Calgary. The gas is found in the 
Mississippian Turner Valley fqrmation of the Rundle Group, a 
calcareous dolomite 245 ft thick near the unconformable top of 
the Mississippian. The field is divided into three reservoirs 
by faults. Development has reached a max of 11 wells pro- 
ducing to a plant with a rated capacity of 90 MMcf/day of raw 
gas. Acid gases are removed by absorption in amine and 
natural gasoline by absorption in oil. The plant is costly to 
construct and operate. In the earlier wells, 7-inch casing was 
set in the top of the formation and the wells were completed 
open-hole. In later wells the casing was set into the forma- 
tion and the wells completed partly by perforation and partly 
in the open hole. This permitted acid treatment in two stages 
with improved flow rates. All the reservoirs appear to be of 
the depletion type. The geology of the field is illustrated. 
Reservoir performance shows gaps in details of geological 
knowledge. Operation has provided valuable experience but 
has not been economic. G. B. 


1028. Active field development now under way in S Argentina. 
Anon. World Oil, Jan 1960, 150 (1), 152.—There is active 
field development in S Argentina following the introduction of 
foreign interests in the Argentine oil industry. Over 60 wells 
were drilled in the first nine months of 1959 in areas in Cerro 
Dragan, Canados Grande, and Anticlinal Grande. These are 
in the region of Comodoro Rivadavia. C. A. F. 


1029. Active drilling proceeds in Iran and Persian Gulf. 
Anon. World Oil, Jan 1960, 150 (1), 150.—A well in S Persia 
on the Kuh-i-Bang structure NW of Ganeveh and ca 20 miles 
from the Persian Gulf has found Cretaceous production and 
was completed late in 1959 for 4000-6000 ba. Another well 
is planned near Bandar Abbas, and there is drilling offshore 
in the Gulf in Persian waters, where a test is planned to 
14,000 ft. C. A. F. 


1030. Iranians are high on Sarajeh field. Anon. Oi%/ Gas J., 
29.2.60, 58 (9), 58-9.—The Sarajeh structure 100 miles S of 
Teheran, Iran, has proved gas reserves of over 7 trillion cu ft, 
therefore ranking fifth largest gas field in the world, and also 
40 MM bri of condensate. é.€. BF. 
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TRANSPORT AND STORAGE 


1031. Advances in cathodic protection. D. Spector. Corro- 
sion Tech., 1960, 7, 5-8.—A patented system of anode in- 
stallation in oil tankers is described in which the anodes are 
fastened between structural members of the ship by means 
of stud-welded bolts. The advantages claimed are ease of 
fitting, uniform current distribution with little production of 
H,, uniform calcareous deposit, and low wt. A reduction 
of 30-40°, in installation cost is claimed. G. B. 


1032. Movable LPG unloading dock saves $41,000 over pipe- 
bridge method. R. Stark and R. D. Crow. Oil Gas J., 
29.2.60, 58 (9), 68-9.—New installation provides for winching 
barges against the river bank. Movable dock with hose 
carrier is power-winched up and down a concrete ramp on 
36-inch steel wheels as the river rises or falls. Only operating 
difficulty is handling the slack in the stiff, heavy unloading 
hose. Total costs were $9000 against an estimated $50,000 
for the piling and pipe-bridge method or the sparred-barge 
method. A. D.S. 


1033. Nitrous oxide and infra-red detector supply answer to 
leak problem. J. E. Kaufman. Pipe Line Ind., Jan 1960, 
12 (1), 37-40.—Leaks from a buried pipeline under hydro- 
static test can be detected by means of NO dissolved in the 
water under pressure. The NO released from soln at the leak 
can be detected at the surface of the ground by an ir analyser. 
Lab and small-scale field tests indicate that the conen should 
be chosen to release 0-007 lb of gas/hr for the smallest leak to 
be detected and that the cost would be between $2500 and 
$3500 for testing ten miles of 30-inch pipe. The method has 
not been sufficiently developed for commercial use. G. B. 


1034. Cleaning internally coated lines after construction and 
testing. ©. McClure. Pipe Line Ind., Jan 1960, 12 (1), 28- 
30.—The benefit gained by coating pipelines internally with 
epoxy resins can be seriously reduced by dirt. Cleaning the 
line with modified pigs either damages the coating or fails to 
remhove the dirt. The only effective method found was to run 
an aq soln of detergent in front of a squeegee. A 1000-ft 
column of water was used with 30 lb of aii gal. 


1035. Designing pipeline crossings of railroads and highways. 
E. A. Slade. Pipe Line Ind., Jan 1960, 12 (1), 31-6.—The 
methods specified by the API, the American Railway 
Engineers Association, and the American Society of Civil 
Engineers for calculating the load on buried pipe passing under 
railways or roads and for calculating the necessary wall thick- 
ness are presented and discussed. G. B. 


1036. Full automatic control for pipelines. G. Post. Oil 
Gas J., 7.3.60, 58 (10), 94-6.—In addition to the tangible 
benefits of control computing, such as saving manpower, and 
raising routine efficiencies, other more intangible benefits are 
discussed. These have to do with planning ahead for popula- 
tion growth, urban expansion, and tie-ins with other lines. 

A. D.S. 


1037. Pipeline economics in U.S.A. (In French.) F. Paresy. 
Bull. Ass. frang. Tech. Pétrole, 1960, 167—-85.—Graphs show 
transport of crude and products by pipeline, tanker, rail, road, 
for 1938-57. Average distance for pipeline transport is 
500 km. Pipeline only advantageous over tanker if distance 
can be cut at least one-third. Cost analysis of pipelines shows 
wayleaves 4% ($l/rod), pipe 50%, storage (seven-day 
capacity) ca $2}/brl for liq, pumping stations 10%. Total 
average investment for 24-inch line is ca $105/mile, operating 
costs ca 24 cents/brl/mile, mainly represented by depreciation 
(collecting systems 4 years, trunk lines 20+ years) and 
pumping power. Tariff based on max 7°, revenue. Com- 
parative tabulation given of typical tariffs for pipelines, rail, 
road; pipelines have big advantage and are economic from 
annual throughput of 10° tons. Long-distance crude trans- 
port charges average 0-55 NF/ton/100 km and for large lines 
(107 tons pa) can be as low as 0-3. Line financing is mainly 
through bank loans (3}-42%). General position is that 
crude lines have attained stable position, but product lines, 
especially gas, are expanding. : 7 


1038. London Airport pipeline. Anon. F/uid Handl., 1960, 
71-2.—Brief account of laying of twin 6-inch dia underground 
pipelines from Walton-on-Thames to London Airport (9 
miles) for supplying aviation fuel. Initial pumping rate will 
be 3 x 10¢ gal/hr. W. A. M. 


1039. Two-stage centrifugal pipeline compressor. E. W. 
Tanzenberger and H. D. Jacobi. Pipe Line News, Feb 1960, 
82 (2), 34.—This compressor is designed along the lines of the 
‘“‘ barrel”? type machines. The casing is a true cyl with a 
concave head attached at each end. The main flanges are 
positioned horizontally and are in line so as to resist any pipe 
thrust without causing a couple or moment. The internal 
“bundle ’’ contains most of the hydraulic shapes and is a 
separate sub-assembly which can be withdrawn from the 
casing without disturbing the main piping. The two im- 
pellers of shrouded design are mounted back-to-back, thus 
reducing the hydraulic thrust to a minimum. 

Four of these two-stage compressors, developing a 1-50 CR 
and utilizing 13,400 hp at 1000 psig discharge pressure, have 
been in operation since Oct 1958, and their satisfactory per- 
formance has justified the two-stage design. M. F. M. 


REFINERY OPERATIONS 


REFINERIES AND AUXILIARY REFINERY 
PLANT 


1040. Special boilers in oil refineries and petrochemical plants. 
(In Dutch.) I. C. Koel. Ingenieur, ’s Grav., 19.2.60, 72 (8), 
W51.—Four special steam-raising boilers are described as 
used in some refineries. The development of the Co boiler 
fired on regenerator gas and asphalt is considered from a 
design and operational standpoint. The ducting from the 
regenerator to the boiler, the burner equipment, the furnace, 
the chimney, and the operation of the boiler are described in 
some detail. Boilers fired on hydrogen sulphide, chlorinated 
hydrocarbons, and gas from a Dubbs coke calcining kiln are 
briefly described. The boilers produce steam at 18 kg/cm? 
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gauge and 350° C and have a constant steam-raising capacity. 
The furnaces and ducting must be airtight to avoid leakage of 
the gases, and as a rule the boiler can be installed without any 
weather protection such as roofing, etc. D. C. E. de W. 


1041. Treatment of cooling tower make-up water. (In 
French.) Y. Delaunay. Chim. et Industr. (Génie Chim. 
suppl.), 1960, 88, 37-40.—Requirements are no deposit after 
50% evap, non-corrosive to carbon steel heat exchangers, no 
delignification of tower wood, freedom from growth-forming 
micro-organisms. Water (at Esso refinery, Port Jerome) is 
hard, borehole. Treatment installed is partial decomp of 
carbonates by 22° Bé HCl, followed by polyphosphate, and 
also treatment with hypochlorite soln. Results satisfactory, 
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but green mould still occurs on demisters on tower tops, 
leading to rotting of wood and necessity of bi-annual renewal. 
Hypochlorite has overcome alge. 


1042. Waste water disposal. W.T. Ballard. Proc. 38th ann. 
Conv., nat. Gas. Ass. Amer., 1959, 48-50.—The attitude of the 
Federal and State governments to river pollution in the 
U.S.A. is briefly discussed. The main causes of pollution and 
the commonest methods of treatment are outlined. G. B. 


1043. Comparison of liquid cooling by air and water. (In 
French.) L. Guilleux. Chim. et Industr. (Génie Chim. 
suppl.), 1960, 88, 33-6.—With increase of following factors: 
water cost, power cost, temp range over which cooling re- 
quired, cooland quant, cooland vise, the respective merits 
of water cooling are: —,+*, —,—,+, and of air cooling: 
+,+*,+,+,— (* provided vise is low or 8 small (large)). 
Air and water cooling compared for six cases (Esso refinery, 
Port Jerome) and various necessary limitations discussed. 
Air cooling is of advantage in following cases: (1) costly 
water; (2) 5¢ large; (3) high cooland flow; (4) low cooland 
vise. V. B. 


ABSORPTION AND ADSORPTION 


1044. Economics of processing small gas streams. Adsorp- 
tion process—an economic evaluation. F. H. Plitt. Proc. 
38th ann. Conv., nat. Gas. Ass. Amer., 1959, 57-60.—Graphs 
and tables are presented showing the costs and payout time 
for a solid adsorption unit recovering isopentanes and higher 
hydrocarbons from a lean wet gas stream under a variety of 
conditions. The most economic size of unit is ca 135 bd. 
These units are also designed for the adsorption of LPG. 
G. B. 


SOLVENT EXTRACTION AND DEWAXING 


1045. Vickers Udex unit has lowest operating costs. G. D. 
Kerns. Oil Gas J., 29.2.60, 58 (9), 91-3.—A 2320 bsd Udex 
unit is operated by Vickers Petroleum Co at the Potwin, 
Kansas, refinery. High purity benzene—toluene—xylene 
(BTX) recoveries run 95°, and higher at design conditions, 
and recovery of solvent-grade heavy aromatics is consistently 
70°% and higher. This is accomplished with a mixed glycol 
solvent-75% diethylene glycol and 25%, dipropylene glycol. 
A return column provided in the finishing section makes 
speciality solvents—C, to C,, aromatics—from the post- 
xylene fraction. Maintenance and technical trouble shooting 
have been very minor, and annual maintenance cost currently 
is ca 0-5% of investment for materials. Flow diagrams and 


tables of product quality are given. A. D.S. 
CRACKING 

1046. What BP learned about Middle East crudes for cat 

cracker feedstocks. R. J. H. Gilbert and W. N. N. Wright. 


Oil Gas J., 29.2.60, 58 (9), 70-5.—British Petroleum Co Ltd 
have been operating a pilot reactor and six cat cracking units 
on Middle East vac gas oils in the 660°—1020° F dist range for 
several years. Data obtained on a number of crackers of 
different design operating on similar feedstocks have shown 
that the main operating variables affecting product distribu- 
tion are feed pre-heat and reactor temp; that recycle ratio is 
significant only if it permits higher conversion; that only 
significant difference in crudes from Middle East fields is the 
sulphur and metal contents; and that hydrofining feedstock 
gives better cracked-gasoline quality and boosts throughput 
of units limited by coke-burning capacity. A. D.S. 


1047. How feed boiling range affects cat cracker operation. 
R. L. Flanders, J. G. Girard, and B. D. Laughlin. Oil Gas J., 
7.3.60, 58 (10), 98-102.—Studies show that average feed bp 
ean be used to predict conversion and the major products of 


conversion, gasoline octanes, and gas composition. With 
data of the type presented an operator can achieve optimum 
distribution of available feed components to his cracking 
units. Thus a balance of feed boiling range with individua] 
plant limitations can maximize product realization for al] 
cracking units. Results of a series of pilot cat-cracking rung 
on narrow and broad boiling range cuts of an Arabian crude 
are given. A. 


ALKYLATION 


1048. New catalyst converts higher percentage of ethylene in 
making ethylbenzene. E. K. Jones. Oil Gas J., 29.2.60, 58 
(9), 80.—A new type solid phosphoric acid cat, designated 
UOP No. 4 polymerization cat, is now in commercial use for 
production of ethylbenzene and cumene. Alkylation activity 
of this cat gives ethylene conversions as high as 98-7%, 
Polymerization of ethylene when producing ethylbenzene is 
not appreciable, and quantity of higher-boiling alkylbenzenes 
is negligible. 

Ethylbenzene facilities for El Paso Natural Gas Co’s Odessa, 
Texas, refinery are described and consist of a feed absorber, 
reactor, gas separator, benzene fractionator, and ethylbenzene 
fractionator. Charge and yields from a typical operation are 
tabulated, the ethylbenzene normally having a 99-94%, 
purity. A. D.S. 


SPECIAL PROCESSES 


1049. Making high quality gasolines with iso-paraffins. B. H. 
Belden and N. R. Adams. Proc. 38th ann. Conv., nat. Gas. 
Ass. Amer., 1959, 97-103.—The high performance of Penex 
isomerization units for converting n-pentane and n-hexane 
into the branched isomers is discussed. The Molex process 
uses a fixed bed of mol sieve to separate n- from iso-paraffins. 
A high yield of dimethylbutanes and cyclic epds is obtained 
for low capital and running costs with a plant combining three 
processes. The heptane and higher fractions of natural 
gasoline are treated by Platforming, the pentane and hexane 
are isomerized in a Penex unit, and the combined products are 
treated in Molex unit which returns the n-paraffins for re- 
cycling in the Penex unit. The final product is a motor fuel 
blending component of very high octane rating. G. B. 


1050. Economics of processing small gas streams—refrigera- 
tion. J. M. Hillsman and M. H. Rahmes. Proc. 38th ann. 
Conv., nat. Gas. Ass. Amer., 1959, 60-1.—Experience with 
three small refrigeration ‘plants producing 10,000—15,000 gal/ 
day of propane and higher hydrocarbons from a fairly rich gas 
is reported. The units operate at 10°, 20°, and 25° F and 
700 psig. Payout times are from 0-5 to 1-4 years. Smaller, 
packaged units are available. G. B. 


1051. Processing small gas streams with refrigeration plus 
absorption. G. F. Russell. Proc. 38th ann. Conv., nat. Gas. 
Ass. Amer., 1959, 62—4.—Addition of oil absorption to a small 
refrigeration plant doubled the income at an increase of 40° 
in plant cost. A statement of income and expenses is pre- 
sented. The low additional cost is due to the use of low cost 
fractionation equipment. The fractionator reboilers are of the 
direct fired, flooded thermosyphon type. The payout time 
was 20 months (30°, less than for refrigeration alone). 
G. B. 


METERING AND CONTROL 


1052. Chromatography for gasoline plant control. M. V. 
Perry. Proc. 38th ann. Conv., nat. Gas. Ass. Amer., 1959, 
50-1.—The uses of gas chromatography are outlined. In- 
struments can be incorporated in the plant to give rapid 
repetitive determination of impurities in specific products, 
and can be adapted for automatic process control. G. B. 
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PRODUCTS 


CHEMISTRY AND PHYSICS 


1053. Effects of composition and vapour velocity upon the 
efficiency of an Oldershaw column. 8S. R. M. Ellis and R. J. 
Bennett. J. Inst. Petrol., 1960, 46, 19-25.—An Oldershaw 
column has been operated with systems methanol—water, 
ethanol-water, and water—acetic acid. Overall efficiencies 
have been measured at a number of compositions and vapour 
velocities. The efficiency is at a max when the column is run 
at the seepage velocity. Above this velocity, efficiency de- 
ereases with increasing velocity, but below the seepage point 
the flow pattern of the seeping liq is significant. The flow 
pattern exhibited by a given mixture is governed by the 
magnitude and direction of surface tension gradients at the 
interface. Surface tension gradients are considered to be one 
of the factors responsible for the sharp changes in efficiency 
with conen observed. The concn at which the composition 
effects the interfacial area of contact is thought to depend on 
the shape of the surface tension—composition curve of the 
system. A. D.S. 


1054. Solubility of propane in water. D. 8. Davis. Chem. 
Proc. Engng, 1960, 41, 52.—Nomogram for 10—100 psi and 
60°—-130° F. W. A. M. 


1055. Phase equilibrium for the system cyclohexane, normal 
heptane, and aniline. G. V. Jeffreys. J. Inst. Petrol., 1960, 
46, 26-30.— Equilibrium data for the system cyclohexane, n- 
heptane, and aniline are obtained from an expt determination 
of the saturated solubility curves and tie lines. The results 
are analysed thermodynamically and compared with those of 
other investigators. It is considered that the equilibrium 
data obtained are correct because the correction suggested by 
Dauphin to the end value constants obtained from the solu- 
bility data appears to be satisfactory in predicting the 
distribution of cyclohexane between n-heptane and aniline, 
and furthermore, because the predicted value of K in Hand’s 
eqn agrees with the experimental data. A. D.S. 


ANALYSIS AND TESTING 


1056. A simple rapid vapour pressure micromethod. ©. Y. 
Shen and R. A. Herrmann. Analyt. Chem., 1960, 32, 418-20. 
—The sample is introduced, without touching the sides, into 
the sealed end of a capillary ca 12 inches long and 2 mm id. 
A plug of mercury is placed ca halfway up the bore, and the 
tube is placed vertically in a bath which van be heated to the 
required temp. The vapour pressure :s cale from the displace- 
ment of the mercury, which is observed with a cathetometer. 
If the pressure is above atm, the top end of the tube must also 
be sealed. The apparatus described is suitable for temp up to 
400° and pressures up to 20 atm. G. B. 


1057. Gas chromatographic analysis of olefinic naphthas in the 
three- to six-carbon range with the aid of a subtraction tech- 
nique. KR. L. Martin. Analyt. Chem., 1960, 32, 336—-8.— 
Naphtha containing olefins can be analysed by running two 
chromatograms, one before and one after removing the olefins. 
The olefins are removed by inserting between the column and 
the detector a short column containing SiO, coated with 
H,SO,. Instead of making two runs, a column provided with 
two matched detectors, one before and one following the 
absorption column, can be used. Suitable chromatographic 
conditions are: column packing, isoquinoline (10% on fire- 
brick); temp, 100° at inlet, 25° in column; carrier gas (N) 
flow rate, 60 ml/min. G. B. 


1058. Viscosity measurement. The kinetic energy correction 
and a new viscometer. M. R. Cannon, R. E. Manning, and 
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J.D. Bell. Analyt. Chem., 1960, 32, 355-8.—An expression 
is derived for the kinetic energy correction for a capillary 
viscometer. Corrections for the commonly used viscometers 
are listed. A modified Ubbelohde viscometer is described in 
which the correction is negligible. G. B. 


1059. Rapid determination of phosphorus in gasoline. Spec- 
trographic and colorimetric methods. M. E. Griffing et al. 
Analyt. Chem., 1960, 82, 374-9.—T wo methods are described 
for the determination of P in petrol in conen of 5-50 mg/l. 
None of the usual additives interfere. For the spectrographic 
method a grating spectrometer was fitted with a rotating C 
electrode and provision made for passing a stream of A over 
the sample boat. An internal standard-cum-radiation buffer, 
prepared by dissolving triphenyl arsine in a mixture of 
dimethylformamide and isopropyl alcohol, is added to the 
sample and the intensity of the P line at 2535-65 A is compared 
with the As line at 2456-53 A. If Mn is present a correction 
must be made. One determination takes 30 minutes and two 
men can perform 70 in one day. In the colorimetric method 
the sample is absorbed in ZnO, ignited, and the P determined 
by the molybdenum blue method (Mellon, M. G., and Kitson, 
R. E., Industr. Engng Chem., Analyt. Edn, 1944, 16, 466). 
One determination can be made in one hr and 24 in one day by 
one man with a standard deviation of 0-5 mg/l. G. B. 


1060. Method for determining non-ionic surface-active agents 
in oils and solvent extracts from wool. Bb. C. Hobson and 
R.S. Hartley. Analyst, 1960, 85, 193-6.—Non-ionic surface- 
active agents of the polyoxyethylene type can be determined 
by pptn with molybdophosphoric acid. Presence of fatty 
material and dyes, however, interferes, and these, together 
with mineral oil, must first be removed by percolation through 
Al,O;. Method is described, whereby a suitable quantity of 
the oil or solvent extract from wool, containing 10-100 mg of 
non-ionic agent, is dispersed with EtOH and 10% BaCl, soln 
and percolated through a prepared column of Al,O;, the 
column being finally eluted with H,O. To the total eluate, 
after paper filtration, are added 1 : 3 HCl, BaCl, soln, and 
10%, molybdophosphoric acid soln. After boiling and 
standing overnight, the ppt is collected on a No 4 sintered 
glass crucible, washed, and dried to const wt. Graph is given 
enabling wt of ppt to be converted to wt of non-ionic agent for 
three commercial agents. For unknown agents an average val 
can be used with little loss of accuracy, or quantity present can 
be expressed in terms of a known agent. Data are given 
indicating that, in most cases, recovery of non-ionic agent is 
97—104%. Five refs. W. A. M. 


1061. Determination of sulphur in petroleum products by 
hydrogenation. E. C. Schluter, Jr, E. P. Parry, and G. Mat- 
suyama. Analyt. Chem., 1960, 32, 413-17.—The sample is 
heated in a stream of hydrogen and passed over a nickel cat 
at 1200°. The H,S which is formed is absorbed in 0-1N 
NaOH and determined by amperometric titration with HgCl, 
or by the methylene blue method. Concn down to 1 ppm can 
be determined. The average recovery of 8 from all types of 
S epd is 99%. Halogens, P, N, and As in the conen found in 
petroleum do not interfere. G. B. 


1062. Vapour-liquid equilibrium constants from gas chromato- 
graphy data. S.T. Preston. Proc. 38th ann. Conv., nat. Gas. 
Ass. Amer., 1959, 33-7.—An expression is derived by which 
vapour-liq equilibrium constants can be calculated from 
corrected retention vol. The method of correcting observed 
retention volis given. The validity of the expression has been 
tested against published data for atmospheric pressure, and 
the probability of it remaining valid at high pressures is 
discussed. G. B. 
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ENGINE FUELS 


1063. The engine behaviour characteristics of LP gas fuels. 
T. W. Legatski. Proc. 38th ann. Conv., nat. Gas. Ass. Amer., 
1959, 103-6.—Because of the greater severity of some LP gas 
engines, the ASTM motor and research ON do not reflect the 
behaviour of fuel in these engines. The behaviour of the fuel 
can be predicted from its composition by means of a new 
seale (the ESRU scale), but this is valid only for engines of an 
assigned high severity. Since LP gas is also used for other 
purposes, co-operation is needed between engine designers and 
fuel suppliers to design engines that will operate on available 
fuel and to limit the variability of the fuel. G. B. 


LUBRICANTS 


1064. Piston ring friction-rig measurements with low vis- 
cosity oils. A. de Faro Barros and A. Dyson. J. Inst. 
Petrol., 1960, 46, 1-15.—Friction between a stationary piston 
with ring and a reciprocating cyl has been measured in a rig, 
in which air at constant pressure could be admitted above the 
piston. A study of the effect of oil composition and vise and 
of rig speed and air pressure on the friction at various points 
in the cycle was made and conditions for maintenance of a 
hydrodynamic film between ring and cyl established. It is 
concluded that if the results obtained can be taken as a guide 
to conditions in an engine, some surface contact between ring 
and cyl will occur at least during the first 30°, of the power 
stroke at full load, even with the most viscous oils likely to be 
used. The sudden increase in piston ring wear rate in an 
engine as the oil vise is reduced below a critical value is un- 
likely to be caused by a breakdown of hydrodynamic lubrica- 
tion. A. D.S. 


1065. Additives for lubricants. G. H. Thornley. Inst. 
Petrol. Rev., 1960, 14, 69—-73.—In 1955 more than 1-25 million 
tons of lub oil additives were manufactured, and estimates for 
1960 are more than 1-5 million tons. Of these, 50°, are 
detergent additives, 25°, VI improvers, 11°, anti-oxidants, 
and the balance mainly includes pour point depressants, EP 
and oiliness additives. These additives are discussed with 
regard to their chemical type and their performance charac- 
teristics in various lab and engine tests. A. D.S. 


1066. Choosing lubricants for chemical plant machinery. 
Anon, Chem. Proc. Engng, 1960, 41, 64-5.—Concise account 
of types of oil and grease suitable for lubricating gears, pumps, 
fans, and valves used in chem plants. EP lubricants are 
seldom necessary; main factors influencing choice are 
corrosion and possibility of leakage of lubricant into process 
materials, W. A. M. 


BITUMEN, ASPHALT, AND TAR 


1067. Vapour arrest and heat insulation. (In German.) 
A.W. Rick. Bitumen, Teere, Asphalte, Peche, 1958, 9, 191-5. 
—Pt 1. Ina treatise on sources of vapour penetration and 
migration in buildings, bituminous materials are used for 
protection. 


1068. Investigations on coal tar-bitumen mixtures. (In 
German.) K. Krenkler. Bitumen, Teere, Asphalte, Peche, 
1958, 9, 243-6.—I. Scientists’ controversial opinions on the 
miscibility of tar and bitumen are discussed. DIN spec 
stipulates 15°, bitumen max, higher °, producing separation. 
Experts deny that 15°, bitumen improves the properties of 
tar and demand 30°,; even up to 60% is advocated. In- 
homogeneity, unobservable externally, may be detected by 
changes in physical properties, soft pt, pen, vise, ete. Vise 
appears to be the most informative, being closely related to 
adhesiveness. For vise determinations the rotation visco- 
meter appeared the most suitable. 5°, bitumen raises the 


vise, but at 15% it is only $ that of the tar binder; this is true 
up to ca 60%, when the vise again begins to rise, tending 
towards that of pure bitumen. After numerous investigation 
series visc determinations were discontinued because results 
did not agree with actual binder properties. It was proved 
further that the miscibility of tar with bitumen decreases with 
increasing C cont of the tar. 27 refs. te 


1069. Synthesis and fundamental behaviour of bitumen emul- 
sions. (In German.) H. Raudenbusch. Bitumen, Teere, 
Asphalte, Peche, 1958, 9, 181-6.—Storage stability of alkali 
and acid emulsions—each of which exist only in a definite pH 
range—is obtained by introducing surface-active substances 
into the phase interface as a monomolecular layer, the oleo- 
philic group of the mol adhering to the oil phase, the hydro- 
philic end penetrating the H,O phase. Eff of the oleophilic 
group depends largely upon chain length. Small deviations 
in composition or changes in production procedure influence 
properties. Especially important factors for production and 
application of emulsions, visc, stability, etc., are discussed. 
An important influence on storage stability is hydration and 
the elec potential arising under the influence of elec double 
layer formation in the phase interface. The elec double layer 
and solvate envelope both contribute to emulsion stability, 
while in systems with hydrophilic colloids as emulsifiers, 
stability preferably rests on the protective effect of the hydrate 
envelope. A schematic diagram of the structure of an emul- 
sion particle (anion emulsion) is presented. Anion-active 
bitumen emulsions with alkali reaction are satisfactory for 
basic stones, but do not adhere well to acid stones. Cation- 
active emulsions are suitable. Theories are discussed. 
Evaluation of properties of cation-active emulsions is based 
on foreign experience. Information on these emulsions pre- 
sented at the 10th International Road Congress in 1955 in 
Istanbul is discussed. Relevant data on French and Dutch 
reports emphasize the special advantages of these emulsions. 
13 refs. R. T. 


1070. Fluorine elastomers as constructional materials in 
chemistry and technics. (In German). J. Szurrat. Bitu- 
men, Teere, Asphalte, Peche, 1958, 9, 187-90.—A new 
elastomer—developed to meet aircraft industry requirements— 
is very stable. By chem modification, e.g. copolymerization, 
methylene group and cross-linking group introduction, 
amorphous rubber-type elastomers with excellent thermal 
and chem properties are produced. Fluorine elastomers 
fulfil to-day all set requirements; they can be introduced in 
temp ranges from —70° C to ca 300° C and are permanently 
stable to aromatics, aliphatics, chlorinated hydrocarbons, 
aromatic amines, syn lubricants, hydraulic liq, mineral acids, 
alkalis, and strong oxidants. They are distinguished by high 
weather and uv stability, also good elec behaviour, and can be 
worked up on standard rubber-industry machines. Pro- 
perties are varied widely by filler addition. Vulcanization or 
cross-linking follows by introducing polyamines or peroxides, 
or by action of B-rays. The elastomers are non-toxic under 
normal working conditions, but above the temp of thermal 
stability they decompose with formation of very toxic 
fluorine hydrocarbons. Fluorelastomers are used for ther- 
mally or chemically highly stressed elastic packing materials, 
O-rings, profiles, tank and pump facings, etc., also for finishing 
special textiles, leather, and other materials. R. FT. 


1071. Reality about road construction. (In German.) E. 
J. Oberbach. Bitumen, Teere, Asphalte, Peche, 1958, 9, 239- 
42.—Failures of many roads in the post-war period is attri- 
buted to neglect of the subsoil, attention being centred on the 
surface. It appears obvious that roads from base to surface 
should be uniform structurally, all strata being co-ordinated 
mutually according to standard principles of design and con- 
struction. It is essential to maintain subsoil stressing below 
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the permissible limit. Little val was attached formerly to 
mechanical properties and working of the subsoil. Protec- 
tion against frost is obtained by suitable construction to a safe 
depth. Bearing strength depends on grain structure, moisture 
cont, and compression. Prevention of water access from 
above and below is important. No foundation deformation 
or elastic sagging under load should occur. Any elastic 
sagging must be mutual between surface and underground. 
Broken stone, slag, and bitumen are used in construction, the 
pack layer being unsatisfactory. Introduction of stationary 
mixing installations near raw material sources has proved 
successful and economical. In current and future road con- 
struction requirements are safety in travelling, economical 
production, and wear within economical limits. Surface 
roughness, brightness, light effects, and economical production 
are discussed. R. T. 


1072. Tar-mixed macadam for the upper supporting stratum 
in the foundation. (In German.) T. Temme. Bitumen, 
Teere, Asphalte, Peche, 1958, 9, 247-51.—Three methods are 
important on tech and economic grounds for underground 
construction. These are pure broken stone, cement concrete, 
and bituminous construction, all of which may be used alone 
or in combination, e.g. broken stone foundation as lower 
bearing stratum, and bitumen as upper bearing stratum. 
Bitumen construction is discussed. To avoid confusion 
caused by different interpretations of the terms used— 
especially for different parts of the underground—their 


meanings and functions are explained. Consolidation has 
largely replaced the procedures conventional for frost pro- 
tection before world war II, namely, use of roofing paper, etc. 
A discussion is presented on use of bitumen binders in surface 
and underground road construction, traffic effects, arrange- 
ment of strata, and properties and effects of thin and thick 
coatings. Tar binder shows good adhesion to stone, and 
mixtures are constructed easily. Experiences with coarse- 
grained tar-mixed macadam for bituminous coverings justify 
their use in road construction. Coarse-grained construction 
with tar-mixed macadam has better loading and bearing 
capacity. Reference is made to British and American 
practice. R. T. 


SPECIAL HYDROCARBON PRODUCTS 


1078. Anomalous effect of moisture on the electrical properties 
of petroleum oil. F. B. Waddington and J. Heighes. J. 
Inst. Elect. Engrs, 1960, 175-7.—Addition of H,O (10-110 
ppm) to trans oil of varying acidity (0-03—0-24) caused by 
oxidn (static, air, 115°C, Cu cat, one week—three months) 
showed that adverse effect of H,O on elect properties (tan 5, 
conductivity) was at max for new oil; added water had less 
adverse effect on aged oils, and for oils of acidity ca 0-1 added 
H,O even improved elect properties. Suggested this is due 
to H,O mol assisting in formation of large less mobile mol 
complexes; in either case H bonding is involved. Same 
effects when oils are oxidized without Cu. Vm. 


CORROSION 


1074. Control of external corrosion on tapline. F.M. Maasry. 
Pipe Line News, Jan 1960, 32 (1), 52.—This article describes 
the corrosion control methods used for the protection of the 
30-inch Trans-Arabian pipeline system which begins at 
Quaisumah in Saudi Arabia and extends through Jordan and 
Syria to its terminal at Sidon on the shores of the Mediter- 
ranean. Ca 379 miles of this pipeline are laid below ground 
level and 375 miles above ground. 

All buried sections of the main line have been given a P-2A 
treatment (a standard petrolastic primer followed by a coat of 
asphalt and an outer wrapper of asbestos felt). Cathodic 
protection is also used. M. F. M. 


1075. Protection against corrosion of iron constructions lying 
in the ground. (In German.) Anon. Bitumen, Teere, 
Asphalte, Peche, 1958, 9, 209-14.—-A summary of a special 


chapter in the brochure ‘‘ Underground Corrosion,” by M. 
Romanoff, Circular 579, U.S. Department of Commerce, Nat. 
Bur. Stand, is presented. The extensive use of bitumen- and 
coal tar-based coatings, their respective advantages and dis- 
advantages are discussed. From 1950 to 1955, ca 95% of the 
pipes transporting crude oil or refined products in the U.S.A. 
were protected with bituminous coatings. Lab and field tests 
on protective measures applied under varying conditions are 
described, and conclusions derived therefrom are presented. 


1076. Pipeline coatings. Conditions affecting present and 
future applications. N. 'T. Shideler. Corrosion Tech., 1960, 
7, 52-3.—The types of coating used on buried pipelines for all 
types of service are briefly surveyed. The performance 
characteristics of different coatings are tabulated. G. B. 


ECONOMICS AND MARKETING 


1077. Some petroleum aspects of the Common Market. (In 
French.) J. Leveugle. Chim. et Industr., 1960, 88, 159-64. 
—CM countries energy split (°%4) (1965 est) solid fuel 60, 
water 7, oil and gas 32, nuclear 1; estd consumption (tons 
< 10°) gasoline 20, gas oil 27, fuel 44, other 17, bunkers 12. 
Patterns compared with the U.S.A. Home crude production 
(1958) 10°, of requirements. Saharan prospects outlined. 
CM countries will impose no duty on crude; this will only 
affect Germany, which now has protection for home produc- 
tion. CM will have unified customs tariff in respect of refined 
products, with no tariff between members. Price unification 
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will result, with competition more between major companies 
than between countries. ¥. 


1078. Petroleum trade of the United Kingdom in 1959. 
Anon. Inst. Petrol. Rev., 1960, 14, 91-3.—Total imports into 
the U.K. of crude petroleum and liq petroleum products were 
13,541 million gal in 1959. This was an increase of 16-6%, 
over that for 1958 and 34% over 1957. Details of individual 
products, cif unit values, consigning countries, and U.K. ex- 
ports of home produced and manufactured petroleum are 
tabulated. A. 
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MISCELLANEOUS 


1079. Advances in engineering education with analysis of the 
effect on the oil and gas industry. ©. V. Kirkpatrick. J. 
Petrol. Tech., Feb 1960, 12 (2), 31-6.—Changes are taking 
place in U.S. engineering education, and students joining 
universities are in some cases better equipped. It has been 
suggested that engineering curricula should comprise 25-35% 
basic sciences, 25-30% engineering sciences, 20%, engineering 
analysis, synthesis, and design, and 20% humanistic courses. 
Undergraduate mathematics is being increased, whereas re- 
duction or deletion is taking place in surveying, engineering 
drawing, descriptive geometry, internal combustion engines, 
etc. The future engineer will be a more highly creative and 
imaginative person, better equipped academically to handle 
the new problems arising, and industry must recognize this. 

The oil industry will continue to require the services of all 
engineering disciplines. The industry may have a shortage 
of petroleum engineering graduates by 1961 or 1962. 

D. H. 


1080. Evaluation of oil properties in after-tax dollars. D. H. 
Powell. J. Petrol. Tech., Jan 1960, 12 (1), 28-36.—In 


choosing investments, the question arises of the time for full 
return of investment after all income taxes are paid. Field 
property valuations are usually on a strictly engineering basis, 
giving the present worth of the net cash recovery before 
income taxes for the estimated life of the property. In order 
to convert pre-tax dollars to after-tax dollars, the income tax 
payable by years must be estimated. In this connexion 
statutory depletion is important, as well as the depreciation 
deduction and the method of financing. 

The nature, history, and application of the depletion 
allowance is discussed. The matter of an interest subject to 
depletion allowance is examined. Examples of the com- 
putations are given. G. D. H. 


1081. Product application highlights at Fifth WPC and at SAE 
1959 summer meeting. (In French.) M. Hedde. Bull. 
Ass. frang. Tech. Pétrole, 1960, 117-42.—Review, sum- 
marizing trends under headings: CR increase, ON require- 
ments, urban air pollution, alternatives to piston engines, 
two-stroke lubrication, nuclear energy. ¥.& 


BOOK REVIEWS 


Petroleum Geology. Kenneth K. Landes. Second edition. 
New York: Wiley; London: Chapman and Hall, 
1959. Pp. xi + 443. 76s. 


This second edition of Professor Landes’ general text- 
book on petroleum geology follows eight years after the 
publication of its well-known original edition. 

It has, in consequence, been extensively rewritten to 
provide for the great changes which have taken place in 
techniques, and for the advances in knowledge and theory. 

The parts of the first edition dealing with the distribution 
of oil and gas fields throughout the world and future oil 
supplies have been eliminated because a separate volume, 
‘** Petroleum Geology of World Oil Fields,” is being pre- 
pared by the author in which this material will be expanded. 

Chapter 1 covers the history of the profession of oil 
geology. It is confined mainly to events in the North 
American continent, where the oil industry undoubtedly 
had its beginnings. 

Chapter 2 describes the practices of drilling, completing, 
and producing oit wells. It is perforce a very short sum- 
mary, and the reviewer's only criticism of the book is that the 
chapter could probably have been excised without loss of 
clarity or value. 

Chapters 3 and 4, on exploration and subsurface geology 
respectively, deal adequately with all the modern methods 
and tools at the service of the petroleum geologist. It is 
significant that mapping schemes and methods are hardly 
mentioned, and even the standardized symbols and signs 
now used on oilfield maps are not set out, since the geologist 
can nearly always be provided with a ready-made map of 
the area he is about to explore. 

It is in the chapters which follow that a most masterly 
summary of the march of oil discovery will be found. 

It is the author's stated purpose to devote as much space 
as possible to the origin, migration, and accumulation of 
oil, and this he has done, devoting some two-thirds of his 
book to these subjects, together with chapters on reservoir 
rocks, fluids, and seals. 

A highlight is undoubtedly the collection of typical 
‘trap case studies.’”’ These have been very well selected, 
and their value is enhanced by the clarity of the maps, 
sections, and other diagrams. They are chosen from all 


over the world and show examples of the many ways in 
which an oilfield can occur. E. C.S8. 


Applied Petroleum Reservoir Engineering. B. C. Craft and 
M. F. Hawkins. London: Constable, 1959. Pp. ix 
+ 437. 62s. 6d. 


The book under review is described by the publishers as 
“A practical guide for calculating reservoir contents and 
recoveries . . . with modern techniques for the analysis and 
prediction of recovery performance under a variety of 
production methods.” 

The authors, however, seem to have aimed at producing 
something more than a work of reference for practising 
engineers. The large amount of space devoted to problems 
and exercises gives the volume the appearance of a student’s 
text-book, and the basic principles of reservoir engineering 
are in fact stated and discussed. 

From this point of view, the arrangement is somewhat 
unusual, The first two chapters deal with gas and gas 
condensate reservoirs, and the first five are primarily con- 
cerned with volumetric and material balance calculations 
and with bulk water influx. Darcy’s Law is not discussed 
nor permeability defined until the beginning of Chapter VI, 
and a treatment of the theory of flow and displacement 
mechanisms is condensed into the last 40 per cent of the 
work. Consequently, several technical terms and special- 
ized concepts are introduced in the early part of the book 
well in advance of their definition or ade quate explanation, 
and it would also be possible to criticize the relative amounts 
of space devoted to the various aspects of the subject. 

However, nowadays it is quite impossible to cover 
adequately the whole science and ari of reservoir engineering 
in a single volume of modest dimensions, and any new text 
necessarily tends to emphasize the special interest and pur- 
pose of the author. 

Considered as an attempt to combine an introductory 
text with a working manual, the present book is not al- 
together successful, but the authors have succeeded in in- 
cluding statements of most of the formule and methods of 
calculation commonly used in practical engineering studies, 
together with worked examples, graphs, and tabulations of 
data and mathematical functions. A reasonably adequate 
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bibliography is also provided, and both the student and the 
practising engineer will find the work of value for purposes 
of revision and as a guide to the original literature. 

C. J. M. 


Marine Lubrication. G. H. Clark. Broseley, Shropshire: 
Scientific Publications (G.B.) Ltd, 1959. Pp. xii 
+ 635. 100s. 

In the preface to this book the author records that his 
first thoughts on writing it date back only a “ year or so 
ago”; this being the case he has done a remarkable job in 
compiling over 600 pages of amply illustrated material. 
There are 250 figures, largely diagrams but many photo- 
graphs supplied by a variety of manufacturers, and it should 
have considerable appeal to the marine engineer who is 
concerned to know more about the subject of lubrication. 

The subject in itself, the author readily admits, is a very 
large one, and the diversity of the lubrication applications is 
well brought out to sufficiently illustrate the concept of the 
“ floating city.” Such a wide subject presents problems. 
There is the difficulty of assessing the background know- 
ledge that must be provided to the reader to afford a proper 
appreciation of the contents; in fact, background informa- 
tion forms a significant part of the contents, and although it 
is well done, one is left with the feeling that many readers 
will find it necessary to resort to wider reading. 

From a technical standpoint the book is well written and 
sound. There are certain to be differences of cpinion from 
the detailed views of the author, but they are insignificant 
by themselves, and presumably stem from close observa- 
tions of the use of specific lubricants. There are some 
postulations on the future, for example, of nuclear energy 
and free piston gas generators in marine propulsion, and all 
in all the author is not afraid to give his views on subjects 
which can be defined as being in the category of ‘ moving 
targets.” 

In only one respect does the book lose some appeal, and 
that is in the specific use of company brand names to illus- 
trate the successes of certain types of product in given 
applications. In what can be rightly claimed as a text- 
book, it is not good practice to do this, and can even be an 
embarrassment if and when formulations change. 

Nevertheless, this is undoubtedly a very good book, and 
will be a worthwhile addition to the libraries of both users 
of marine equipment and the oil companies themselves. 

G. A. BD. 


They Struck Oil. Hildegard Dolson. London: Hammond, 
Hammond, 1959. Pp. 297. 18s. 


Here are 15 chapters of delightful reading which provide 
a colourful account of the early years of the oil rush in 
Pennsylvania. 

There is nothing whatever of a technical nature in this 
book, but the oilman will derive great interest and amuse- 
ment from it. 


UOP Laboratory Test Methods for Petroleum and Its Products. 
4th Edn. Ed. J.P. Thornton. Des Plaines, Illinois: 
Universal Oil Products. Pp. 583 + 17. $25. 

This edition of UOP’s well-known publication contains 
only 37 of the 84 methods which appeared in the third 
edition, 45 methods having been removed, either because 
they were obsolete or because they now appear in other 
test-method publications. The remaining 50 methods are 
new to the UOP “‘ test-book,’’ which is intended to be 
supplementary to the standard methods prepared by 
ASTM Committees D2 and D16 and by API, APHA, and 
other kindred organizations. 

The methods describe procedures for the examination of 
crude oil and its products, catalysts, and refining agents. 
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Of particular value are the spectrophotometric and gas— 
liquid chromatographic procedures and also the methods for 
the determination of trace-metals, nitrogen, and sulphur 
compounds. 

The book, although high-priced, is well printed and bound, 
and the illustrations, nomograms, charts, and graphs are 
very well produced. It should prove a valuable companion 
to “‘ IP Methods of Test.” 


Analyst’s Pocket Book. J. R. Majer. London: Butter- 


worth’s Scientific Publications, 1959. Pp. ix + 100. 
17s. 6d. 


This well-bound loose-leaf compendium of tables should 
prove to be of considerable value to the analyst. Its 
100 pages present in a most convenient form all the more 
useful of the conversion tables, factors, and equivalents. 
The sections dealing with indicators, pH values, buffer 
solutions, and standards are well arranged and admirably 
suited to laboratory use. 


Methods for the Determination of Toxic Substances in Air. 


International Union of Pure and Applied Chemistry. 
London: Butterworth’s Scientific Publications. 


The collection, when further expanded to include methods 
for carbon monoxide, hydrocarbon gases, atmospheric dust, 
ete., should prove to be of notable value to the analyst. 

Regrettable omissions are an index, which would have 
ensured easy reference when further methods are added, and 
statements regarding the repeatability and reproducibility 
of the results. The loose-leaf folder will probably prove 
inadequate for laboratory use. 


1960 SAE Handbook. New York: Society of Automotive 


Engineers, 1960. Pp. 903. 


Contains full details of the Society’s reeommendations 
and classifications, including crankcase oil viscosities in 
terms of SAE numbers, transmission and axle lubricants, 
greases, and hydraulic brake fluids. Similar data are also 
given for ferrous and non-ferrous metals, threads, electrical 
equipment, power plant components, passenger vehicles, 
earth-moving equipment, and some marine automotive 
equipment. Among the new material is a recommended 
practice for free piston engine nomenclature. 


The Instrument Manual. Ed. J. T. Miller. London: United 


Trade Press, 1960. Pp. 742. £5 5s. 


This third edition of “‘ The Instrument Manual” is a 
veritable compendium of knowledge on what is becoming 
more and more important every day—instrumentation and 
instruments. Almost all of its pages are devoted to 28 
chapters, mostly written or revised by specialist authors, 
on a full range of instruments. The scope is wide, and in- 
cludes measurement and control of viscosity, specific 
gravity, pressure and vacuum, moisture control of air and 
gases, and so on. Analytical, nucleonic, electrical, and 
surveying instruments are among those which receive 
attention, and each chapter has its own bibliography and 
buyers’ guide. A list of U.K. organizations interested in 
instrumentation, an alphabetical list of manufacturers, and 
an adequate index complete a most comprehensive hand- 
book on the subject of instruments. 


Sixth Technical Progress Report. W. L. Faith and N. A. 


Renzetti. Air Pollution Foundation Report No. 30. 
San Marino, California: Air Pollution Foundation, 
1960. Pp. 81. $3.00. 


In its sixth progress report the Air Pollution Foundation 
reviews the work which it sponsored during 1959 and in- 
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corporates other studies related to its problems. 


first chapter on photo-oxidation of hydrocarbons sum- 


marizes the work carried out at Stanford Research Institute 
and fully reported in Report No 29. Conclusions drawn 


from this work were that paraffinic and aromatic hydro- 
carbons were not appreciably involved in smog production. 
Therefore, Los Angeles-type smog can be eliminated by 
curtailment of atmospheric olefins. 
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Thus, the 


ADDITIONS TO THE LIBRARY 


The treatment of motor vehicle exhaust gases discussed 


in Chapter IT is also a review of Report No 28, and in the 
next chapter the work of various laboratories in the field of 
atmospheric chemistry is reported. Chapter IV discusses 
the legislation introduced in California during 1959 jn 
relation to air quality and motor vehicle exhaust standards, 
and finally there is a useful bibliography of selected articles 
on air pollution. 


ADDITIONS TO THE LIBRARY 


Entries are in subject order arranged according to the Uren “ Classification for Petroleum 
Bibliography,’ the number preceding each entry indicating the classification and corre- 
sponding to that used in the “ Library Catalogue ”’ published by the Institute. 


MECHANICAL ENGINEERING RESEARCH LABORATORY. 
Heat division. Heat bibliography, 1957. Edin- 
burgh, H.M.S.O., 1958. 377 p. 


DE Vries, L. German-English technical and engineer- 
ing dictionary. New York, McGraw-Hill, 1950. 
928 p. 


BritisH CHEMICAL PLANT MANUFACTURERS ASSOCIA- 


TION. British chemical plant, 1959. London, 
BCPMA, 1959. 450 p. 
ENGINEER. The Engineer buyers guide, 1960. Lon- 


don, The Engineer, 1960. 976 p. 


PretTrRoLeuM REFINER. The refinery catalog. 27th ed. 
Houston, Texas, Gulf Publishing Company, 1960. 
various paging. 

PR Drrectory. PR Directory, public relations, press 
relations: a directory of public relations, press and 
information executives in industries, trades and ser- 
vices. London, PR Directory, 1960. 60 p. 


Wuo’s Wuo. Who’s Who, 1960: an annual bio- 
graphical dictionary with which is incorporated 
**Men and women of the time.’’ London, A. and C. 
Black, 1960. 3352 p. 

Youne, E. Forty years of motoring, 1919-1959: the 
story of National Benzole. London, Stanley Paul, 
1959. 190 p. 


Morean, J. H. Cathodic protection, its theory and 
practice in the prevention of corrosion. London, 
Leonard Hill, 1959. 325 p. 

Maser, J. R., Analyst’s pocket book. London, Butter- 
worth’s Scientific Publications, 1959. 100 p. 

Kaye, G. W. C. and Lasy, T. H. Tables of physical 
and chemical constants and some mathematical 
functions. 12th ed. London, Longmans, Green 
and Co., 1959. 231 p. 

INSTITUTE OF PETROLEUM. IP Standards for petroleum 
and its products. 19thed. London, IP, 1960. 4v. 
Part 1. Methods for analysis and testing. 


260 


300 


300 


368 


368 


730 


934 


970 


982 


991 


UNIVERSAL O11 Propucts Company. UOP Laboratory 
test methods for petroleum and its products. 4th ed. 
Des Plaines, UOP Co., 1959. 601 p. 


Haun, J. D. and Leroy, L. W., eds. Submarines geo- 
logy in petroleum exploration: a symposium. 
Golden, Colorado, Colorado School of Mines, 1958. 
887 p. 


LanvEs, K. K. Petroleum geology. 2nd ed. New 


York, Wiley, 1959. 443 p. 


KartseEv, A. A., and others. Geochemical methods of 
prospecting and exploration for petroleum and 
natural gas, edited by Paul A. Witherspoon and 
William D. Romey. Berkeley, Los Angeles, Uni- 
versity of California Press, 1959. 349 p. 
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GEOLOGY 


1082. Magnetic orientation of cores aids oil search. Anon. 
World Oil, April 1960, 150 (5), 112.—Measurements of the 
magnetic orientation of cores have provided useful informa- 
tion in the search for stratigraphic traps in which the con- 
figuration of sand lenses can be detected. It can be shown 
that, in a sedimented sand, the long axes of most grains are 
oriented parallel to the depositing currents (or parallel to the 
direction of incoming waves), Measurements on cores 
ranging from Cambrian to Recent have shown that the posi- 
tion of the magnetic pole has been relatively stable since the 
Eocene. In making the measurements, plugs are taken from 
the cores and analysed with a dynamo-type magnetometer. 
C. A. F. 


1083. Electronic computers aid many exploration phases. 
E. J. Assiter. World Oil, April 1960, 150 (5), 105.—Elec- 


tronic computers can have an important application to ex- 
ploration techniques, and these are described for geological 
mapping, log interpretation, seismic reflection, and gravity 
interpretation. Automatic data processing is useful in 
plotting maps, the input data including source factor, co- 
ordinates, and data necessary for computation; output cards 
provide the data for map plotting. In log interpretation the 
computers can be used for statistical correlation, particularly 
in sections where the correlatable characteristics are too 
numerous for the eye to separate, and also in quantitative 
analysis in which charts and curves are stored in the com- 
puter. The computer can be used in statistical evaluation in 
the determination of such factors as correct well patterns and 
the number of wells for the max rate of return on the total 
investment. In geophysical work the applications of the 
computer are numerous and include analysis of raw reflection 
data, tying mapped horizons to geological horizons in wells, 
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stratigraphic analysis, and various problems in gravity inter- 
pretation. Three refs. C. A. F. 


1084. Co-ordination of geology and geophysics pays off. A. T. 
Dennison and H.R. Warman. World Oil, April 1960, 150 (5), 
87.—With the search for oil in deeper and more remote areas 
it is becoming increasingly important to integrate geophysical 
and geological exploration, and recent trends in geological and 
geophysical methods which can assist this aim are reviewed. 
In geology, increasing use is being made of photogeology and 
offshore exploration where submarine geology can be deter- 
mined under favourable conditions. Onshore there are over- 
looked prospects in small accumulations which are largely 
stratigraphic. Graphical-pictorial expression of variable 
stratigraphic factors can assist in locating stratigraphic traps. 
Geochemical methods have not yet proved themselves. The 
main problems in geophysics are to increase the speed of 
operation in difficult terrain, to increase the accuracy and 
resolving power of techniques, and to extend the use of the 
reflection method into areas where it has not been successful 
in the past. A prime aim is also to develop a method which 
will give a direct indication of oil. C.A. F. 


1085. Palynology has important role in oil exploration. 
W. 8. Hoffmeister. World Oil, April 1960, 150 (5), 101. 
Palynology, the study of microfossils including spores and 
pollen, has been accepted by the oil industry as a useful tool 
for exploration. They can be used in age determination, 
correlation of wells and outcrops, and for interpreting past 
environments which may indicate oil provenance. These 
organisms have the advantage over macrofossils and fora- 
minifera in that they occur in most types of sedimentary rock. 
Palynological correlation has been carried out using several 
methods based on histograms from population counts, first 
occurrences of diagnostic organisms, and from the com- 
parison of relative percentages of animal over plant popula- 
tions. Types of microfossils used and extraction techniques 
are briefly described. C. A. F. 


1086. Gravity-photogeology method boosts accuracy, cuts 
costs. V. L. Whitworth, E. F. Haye, and T. M. Lindholm. 
World Oil, April 1960, 150 (5), 99.—A combination of gravity 
and photogeological exploration can avoid the need for 
following up non-structural gravity anomalies with the more 
expensive geophysical methods such as seismic. An example 
is given from the Rio Grande Embayment of Texas, where a 
conventional gravity map is compared with a photogeological 
interpretation. In this area most of the fields show a photo- 
geological expression, and only ca 35% of the photogeo- 
logical prospects had gravity control. It is claimed that 
planned gravity traverses over photogeological features can 
avoid prospects being overlooked, and an example is given 
from the Anadarko Basin in Oklahoma. C. A. F. 


1087. Evidence on history of sea water from chemistry of 
deeper subsurface waters of ancient basins. K. E. Chave. 
Bull. Amer. Ass. Petrol. Geol., 1960, 44, 357-70.—The waters 
enclosed in the sedimentary rocks of ancient basins are 
generally considered to be remnants of sea water entrapped 
with the sediments at the time of their deposition. 

The purpose of this paper is to bring together data on sub- 
surface water chemistry, examine its reliability, discuss some 
hypotheses about the processes which cause chemical changes, 
and perhaps point out a few directions of work which could 
prove fruitful in solving the problems. E.N. T. 


1088. How measuring paleosalinity aids exploration. A. F. 
Frederickson and R. C. Reynolds. Oil Gas J., 1.2.60, 58 (5), 
154.—A knowledge of paleosalinities would be very useful in 
determining depositional environments in the search for 
stratigraphic traps in reefs and sand bars, and a relationship 
between boron content and salinity in present waters has been 
established; in the Gulf of Mexico, for example, the relation- 
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ship is linear, boron content increasing with salinity. Boron 
is also found in sedimentary rocks, and it may be determined 
spectrochemically. Analyses of rocks have shown that most 
of the boron in the clay mineral fraction is in illite and that it 
is extracted from the sea water in proportion to the amount 
present. The boron is strongly attached in the illite lattice 
and is unlikely to be appreciably changed by normal post. 
depositional processes. C. A. F, 


1089. Uranium find heralds wildcat action. D. H. Eargle. 
Oil Gas J., 7.3.60, 58 (10), 148.—Intensive study since 1944 of 
the uranium-bearing area in the S-Central Texas Coastal Plain 
near Tordilla Hill has provided much information of oil in. 
terest. In 1956 the Fashing—Edwards gas field was found in 
the area, and the field has been extended two miles downdip 
from the uranium occurrences. There may be a genetic 
relationship between the occurrence of sulphur-bearing gas in 
the field and the deposition of the uranium ore which occurs 
in Jackson—Eocene tuffaceous beds. It is suggested that the 
uranium was released from the tuffs by weathering and was 
precipitated in a reducing environment which may have been 
due to escape of H,S along structural lines. Geological re. 
lationships are important in relation to both oil and uranium 
occurrences in this area, and there are good prospects for 
structural and stratigraphic traps. The stratigraphy and 
structure of the area are described. C. A. F. 


1090. Mexia-Talco fault line in Hopkins and Delta Counties, 
Texas. D. S. Hager and C. M. Burnett. Bull. Amer. Ass. 
Petrol. Geol., 1960, 44, 316-56.—The Mexia-—Talco fault zone 
goes through the N part of Hopkins County and the SW part 
of Delta County for a distance of nearly 30 miles. In the E 
half of Hopkins County the general trend of the fault zone is 
approximately N 75° E, and 8S 75° W. In the W half the 
trend of the fault zone is approx E and W to the Delta County 
line. There it turns S 70° W across Delta County and into 
Hunt County, where it gradually turns S 35° W to near the 
town of Campbell. In general, the fault line follows the strike 
of the sedimentary beds, and the last-mentioned change in the 
fault line strike is caused by the fault line crossing the axis of 
the Preston syncline in the area E of Commerce in Hunt 
County. 

While one of the purposes of this paper is to give accurate 
locations of the faults and their grabens in Hopkins and Delta 
Counties to aid in future exploration, the main purpose is to 
discuss the stratigraphy and show the structure of the area, 
both on the upthrown side of the faults and in the grabens. 

E. N. T. 


1091. Subsurface geology of N Carolina-S Carolina coastal 
plain from seismic data. W. E. Bonini and G. P. Woollard. 
Bull. Amer. Ass. Petrol. Geol., 1960, 44, 298-315.—This paper 
presents the results of the 1952-53 onshore programme in the 
Carolinas, which project was designed to fill the gaps in 
existing data and to make a more comprehensive study of the 
nature and structure of the pre-Cretaceous basement and 
topography of the coastal plain floor. 

The specific objectives were: (1) to determine the basement 
slope and velocity variations in the direction perpendicular to 
the strike of structural trends of the Piedmont by means of 
closely-spaced spreads on profiles perpendicular to the Fall 
Line; (2) to obtain information perpendicular to the axis of 
the Cape Fear arch by using profiles parallel with the Fall 
Line; (3) to correlate lithologic types with velocity and to 
check depth predictions by seismic determinations near 
existing wells; (4) to determine the extent of the Triassic fault 
block known from basement wells near Florence, 8 Carolina; 
and (5) to observe seismic velocities of specific rock types 
within the Piedmont, thus aiding the assignment of lithologic 
types to velocities observed in the covered basement. The 
conclusions reached and discussed herein were based on the 
foregoing studies. E. N. T. 
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1092. Oriskany found in Pennsylvania syncline. ©. H. 
Roberts. Oil Gas J., 18.4.60, 58 (16), 174.—Recent drilling 
in NW Clearfield County, Pennsylvania, has found a thick 
accumulation of Oriskany sand in a syncline between the 
flanks of two bordering anticlines. The sand is either not de- 
veloped over the crests of the folds, or is found as an imper- 
meable veneer. Previous drilling in the area was confined to 
the crests of anticlines, such as the Chestnut Ridge, where the 
sand is generally absent or thin. The finding of thick sand in 
synclinal areas offers good prospects of downdip gas accumula- 
tion in stratigraphic traps. ©. A. F. 


1093. Georgia gets set for the big push. F.J. Gardner. Oil 
Gas J., 4.4.60, 58 (14), 151.—Although commercial oil has not 
yet been found in Georgia and in spite of many years of sporadic 
drilling, it is still considered that the state offers good pros- 
pects. An intensive exploration programme is now under 
way, up to 40 wells being planned. Only 81 wildcats have 
been drilled in the state, the best prospective areas being in 
the SW and SE, where sediments should be at least 8000 ft 
thick. Many oil shows were reported in old wells, and there 
are surface seeps in S—Central Georgia. Prospective pays are 
Upper Cretaceous Tuscaloosa sand, Lower Cretaceous 
Trinity, and wedge-outs at the Jurassic-Cretaceous uncon- 
formity offer trap possibilities. C. A. F. 


1094. Dig deep for South Dakota pays. A. F. Agnew and 
J.P. Gries. Oil Gas J., 21.3.60, 58 (12), 160.—There has been 
little deep drilling in S Dakota, although there has been active 
exploration in the Williston Basin for several years. Ca 375 
wells have been drilled in the state, of which only 58% 
reached the Pennsylvanian, but there are potentialities in old 
Paleozoic rocks such as the Ordovician Red River dolomite, 
which is producing from 8500 ft in the Buffalo field in SW 
Williston Basin. Oil shows have been found in many of these 
old rocks, and there are also oil possibilities in the Cretaceous, 
Jurassic, and Permo—Pennsylvanian in the W half of the state 
which warrant further systematic study. The regional 
geology and future prospects of the area are reviewed, and 
future work will involve the search for facies and structural 
traps in the Williston Basin and in the Kennedy Basin area 
along the Nebraska border. C. A. F. 


1095. Missouri gets new field. F. J. Gardner. Oil Gas J., 
21.3.60, 58 (12), 159.—A recent discovery in NW Missouri, the 
first since 1953, has stimulated exploration in the area where 
there are prospects in the Forest City Basin which has been 
sparsely explored. Wildcat drilling is only ca 1/250 sq miles 
and there are prospects in Ordovician rocks. The discovery, 
1 Currie, found 125 bd of 29-9° oil in Ordovician Viola lime- 
stone at 2967-2972 ft. C. A. F. 


1096. Cretaceous biostratigraphy of Northern Alaska. H. 
Tappan. Bull. Amer. Ass. Petrol. Geol., 1960, 44, 273-97.— 
The sequence of Mesozoic rocks in the Arctic Slope of N 
Alaska has been discussed and their depositional environments 
suggested. The faunas differ from usual Cretaceous assem- 
blages in being controlled by high turbidity and turbulence 
and rapid deposition, as well as rapid fluctuations of sea level. 
Non-marine strata and the coastal deposits contain charo- 
phyte oégonia, but no foraminifera. The nearshore deposits 
of turbidity-controlled facies contain large robust specimens 
of arenaceous foraminifera. A few calcareous foraminifera 
and some radiolaria are also present, but occur as pyritic casts, 
a further indication of their rapid burial. 

Microfaunal zones based on the arenaceous species are dis- 
cussed, each being approx equivalent to one of the European 
Stages. On the basis of these zones and the other species of 
foraminifera contained therein, correlations are made with 
Cretaceous strata in Canada and the U.S.A. Descriptions and 
illustrations of a few previously undescribed species are also 
presented. 
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1097. Top of the world yields top gas news. F. J. Gardner. 
Oil Gas J., 11.4.60, 58 (15), 181.—There have been important 
recent gas developments in N Canada, including a wildcat 
discovery at Celibeta Lake in the NW Territories. This is the 
first test of a structure claimed to be the largest yet mapped in 
W Canada, and on test the well flowed ca 8000 Mcf/day from 
Devonian Slave Point from 3750-3758 ft. Only two other 
fields have been found in the state: Norman Wells (1920) and 
Rabbit Lake (1953). There is much unexplored country in 
the region, and prospects are excellent. C.A. F. 


1098. Tehuantepec oil domes may mark potential oil territory 
for Mexico. R. G. Gil and L. A. Yzaguirre. Oil Gas J., 
22.2.60, 58 (8), 150.—Oil prospects in the Salina Basin of the 
Isthmus of Tehuantepec in Mexico are evaluated. The basin 
is limited to the S by the Sierra Madre anticlinorium and to 
the E by the San Andres Massif. N and NW limits are un- 
certain due to the recent discovery of new salt domes and 
associated structures. Some 30 fields have been found in the 
area since it was first drilled in 1906, and there have been 
recent discoveries in the NE part of the basin, such as La 
Venta, Magallanes, and Ogarrio in thick Miocene—Encanto 
sands. Oil occurs on the flanks of the structures. Typical 
structures are illustrated. C.. a. 


1099. A characteristic profile of the Adriatic zone. (In 
Serbo-Croat.) D. Sikosek and S. Uccellini. Nafta (Yugo- 
slavia), 1960, 1, 7—11.—Showing a characteristic profile 
through a region of Ravni Kotari and a part of the Velebit 
mountain, the authors explain the principle of the tectonic 
building in the geotectonic units which are the constituent 
part of this territory. The Ravni Kotari region, according to 
earlier interpretations, was supposed to belong to a relatively 
quiet geotectonic unit, named Autochthon. The authors 
suppose identical structures of fractured anticlines caused by 
folding and stretching in a SW direction, as this is the case in 
the Istra and S Adriatic littoral regions. If a comparison 
between these regions and the units which occur there be 
allowed, the Ravni Kotari territory could be equated with the 
Ucka geotectonic unit (as mentioned by B. Sikosck in 1958). 
The authors suppose two structural formations in the tectonic 
building of this unit, and this corresponds to geophysical 
data obtained. In depths greater than 4000 m one should 
expect quiet structures. The Autochthon zone, according to 
the authors, should be situated farther away towards the SW 
in the island region and under the sea. (Authors’ abstract.) 


GEOPHYSICS AND GEOCHEMICAL 
PROSPECTING 


1100. How to make geochemical exploration succeed. S. J. 
Pirson. World Oil, April 1960, 150 (5), 93.—The main basis 
of geochemical prospecting for oil is that hydrocarbon gases 
can diffuse to the surface from an underlying accumulation 
due to pressure and conen gradients, and this has been shown 
to be thermodynamically possible. Records of oilfields 
indicate that leakage patterns can be developed over strati- 
graphic as well as structural traps, and latest theories suggest 
that geochemical anomalies are fossil remnants of early 
upward hydraulic leakage which took place during active 
sedimentation and compaction. It is recommended that 
geological, geophysical, and geochemical surveys should be 
integrated in order to place geochemical prospects on a sound 
basis. 22 refs. C. A. F. 


1101. Use seismic data to find stratigraphic traps. C. H. 
Savit. Oil Gas J., 11.4.60, 58 (15), 182.—Although seismic 
data are used mainly for interpreting sub-surface structure, it 
is possible to make stratigraphical interpretations, particularly 
if the records are filtered to suppress noise. Compositing 
must also be used in order to obtain the max data from the 
records. The aim is to distinguish one rock from another by 
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identifying different kinds of reflections, and elimination of 
noise is important for this purpose. 10 refs. C. A. F. 


1102. How to do refraction work by remote control. P. 
Vetterlein. World Oil, April 1960, 150 (5), 114—A new 
remote-controlled refraction seismic method has been used 
successfully in the field, and it has the advantage of joint 
registration with simplified techniques and a smaller number 
of necessary personnel, Single layouts of the geophone 
groups are quite independent, the spreads corresponding to 
conventional methods. Adjustment and release of the instru- 
ments are remotely controlled by a transmitter near the shot 
point. Each station can be manually operated instead of 
radio-controlled as required. C. A. F. 


1103. Hydraulic effects in geophysics. A. E. Scheidegger. 
Geol. u. Bauw., 1959, 25, 1—An analysis is made of the 
theoretical tools that are available for the investigation of 
hydraulic effects in geomorphology. First, a description is 
given of those features of the earth’s surface which might 
find their explanation in hydraulics. Subsequently, the basic 
dynamic theory of fluids is briefly surveyed in so far as it is of 
importance with regard to geodynamics. Then the forces of 
fluids on particles are discussed, and this is applied to an 
investigation of river-bed processes. The theory is then 
extended to an analysis of the processes of erosion and 
deposition, with particular emphasis on the mathematical 
theory of slope development. Finally, the mechanics of 
turbidity currents are described. (Author’s abstract.) 


DRILLING 


1104. IDC’S desert rig is model of mobility and packaging. 
E. McGhee. Oil Gas J., 4.4.60, 58 (14), 86-9.—A rig for use 
in N Africa has most equipment on six trailers with wheels 
from which the weight is relieved when in working position. 
A 126-ft dual mast is fitted. Four identical diesel engines 
with provision for connexion between the two mounted on 
drawworks trailer and two on pump trailer provide power 
and are adaptable to run on field crude. J.C. M. T. 


1105. Six variable factors that affect penetration rate. P. L. 
Moore and C. Gatlin. Oil Gas J., 11.4.60, 58 (15), 118-20.— 
Drilling penetration rate is governed by bit wt, rotary speed, 
drijling fluid properties and hydraulics, rock properties, and 
bit selection. Muds with high filtration rates improve 
drilling rate, especially in permeable rocks. Increased vise 
results in decreased drilling rate. J.C. M. T. 


1106. API group seeking fishing guide. Anon. Oil Gas J., 
21.3.60, 58 (21), 84.—An API cttee is studying the economics 
of fishing. Preliminary study of statistics suggests that if 
the fish is below 10,000 ft it is cheaper to abandon it and 
side-track the hole. J.C. M. T. 


1107. What our turbo-drilling tests taught us. W. E. Bing- 
man. Gas J., 21.3.60, 58 (12), 103—-7.—\ Field tests in the 
U.S.A. have been carried out on Russian and French turbo- 
drills, Turbo-drilling cannot yet compete economically with 
good rotary practice, but may under those conditions where 
high bit wt cannot be used. Rock bits perform badly. 
Some runs with diamond bits were economic, but results were 
inconsistent. A reliable turbine tachometer has been 
developed. Design improvements to the turbo-drill and 
research into bit design are needed before further field tests 
can be recommended. a. ©.  ¥.. 


1108. A new concept to drilling mud. R. A. Jung. Oil in 
Canada, 28.3.60, 12 (22), 30-1.—A lignosulphonate and a 
hemlock extract are added to drilling mud to control fluid 
loss and to act as dispersants. In higher conen these additives 
also prevent the swelling of clay. Muds made in this way 
are superior to those containing electrolytes. G. B. 


1109. New ideas in wintering. G. M. Wilson. World Oil, 
March 1960, 150 (4), 80.—A new rig is described which has 
been designed for operation in sub-zero temp and gale force 
winds in remote areas in Alaska. The mast is 142 ft high 
with a 12-ft sub-structure, and the rig is powered by 3600 h.p, 
V12 diesel engines. It has a nominal capacity of 20,000 f 
with 4}-inch drill pipe. The equipment layout is compact, 
components are self-aligning, and wintering panels are 
numbered and coded so that sections can be quickly installed, 
Automatic alignment of rig units provides substantial saving 
in rigging-up time by avoiding cutting or welding. Photo. 
graphs of the equipment are included. C. A. ¥, 


1110. King-size drill collars cut surface hole drilling costs, 
R. W, Craig. World Oil, March 1960, 150 (4), 76.—Large- 
size drill collars have proved successful in substantially in- 
creasing drilling rate and maintaining straight holes in steeply 
dipping formations in the Alberta foothills area. After 
testing 11}-inch collars, a 164-inch dia was tested in the 
Marble Mountain well, 165 miles NW of Calgary. It weighed 
20 tons and was 56 ft long; the drill string consisted of a 
tapered section with the 16}-inch collar at the bottom above 
a 17}-inch three-cone bit and bit sub. Above the 16}-inch 
collar there were 30 ft of 11}-inch collar with successively 
smaller collars above. A total of 236 ft of collars was used 
on 4}-inch drill pipe. The king-size collar was later tested in 
another well in the Wildcat Hills area. C. A. F. 


1111. Exploratory drilling decline halted. Anon. Oil Gas J., 
28.3.60, 58 (13), 102-4.—Exploratory footage within the 
U.S.A. in 1959 totalled 63,252,521 ft for 13,191 holes. This 
is 134 ft/hole higher than in 1958. Success ratio increased 
from 19-46 to 19-839. New-field wildcats drilled on technical 
advice were successful in 12-06% cases, and those drilled on 
non-technical advice were successful in 6-18% cases. In W 
Canada average depth was 4930 ft, 30-72% of the 905 holes 
were successful, and success ratio for new-field wildcats was 
21-75%. In Mexico 133 exploration holes were drilled, with 
31-55°% success ratio, new-field wildcats having a success 
ratio of 13-41%. J.C. M. T. 


1112. Foreign drilling hits all-time high. Anon. Oil Gas J., 
28.3.60, 58 (13), 133-4.—Total number of rigs operating in 
March 1960 was: Latin America 413, W Europe 252, Africa 
112, Middle East 58, Australasia and the Pacific 44, Figures 
are broken down to countries and compared with April to 
Dec 1959. J.C. M. T. 


PRODUCTION 


1118. Trends in oil recovery. KR. A. Morse. Prod, Mon., 
March 1960, 24 (4), 18-21.—Developments of the last few 
years are reviewed. The common aim is to eliminate inter- 
facial tension between the oil and the displacing fluid. 
Surface-active agents are used in water flooding either as a 
dil soln or as cone slug followed by pure water. They have 
the disadvantage of being eluted and moving more slowly 
than the water front. Agents which are more readily eluted 
are needed. For solvent flooding a slug, equal to 5—25°%, of 
the pore vol of a solvent miscible with oil and water is followed 
by water. The known solvents are expensive. In LPG-gas 
drive a slug of LPG is followed by gas at a pressure high 
enough to produce miscibility. This method suffers from 
by-passing. Combustion in situ results in dist, the products 
mixing with the injected air. Ignition may be started at the 
injection well (forward combustion) or at the producing well 
(reverse combustion; designed for tar sands). The oil is up- 
graded, but the process is unsuitable for low porosity forma- 
tions. 14 refs. G. B. 


1114. Here’s a revolutionary down-hole pump. W. B. 
Bleakley. Oil Gas J., 11.4.60, 58 (10), 122-3.—The Reynolds 
pump is a rod-actuated plunger pump in which the, travelling 
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pall and seat valve is replaced by a valve positively opened 
and closed by utilizing the friction between a floating sleeve 
and the working brl. Gas-locking is eliminated, and when 
sand is produced performance seems better than with con- 


1115. A fast way to evaluate reserves. E. A. Hartsook. Oil 
Gas J., 28.3.60, 58 (13), 200—-4.—It is shown that total present 
worth of a reserve over n years is given, to a sufficient degree 
of accuracy, by: 

—0-58 PV (1 — C*) 

log.C 

where C = (1 — d)/(1 + 2), d = % decline, 7 = interest rate, 
P = initial-production, brl/yr, V = price, and J = discounted 
investment after tax. 


—I 


1116. A review of the enriched gas drive process. D. M. 
Kehn. Prod. Mon., March 1960, 24 (4), 28-34.—Secondary 
recovery by enriched gas drive employs natural gas enriched 
with hydrocarbon of intermediate mol wt, e.g. butane, but 
not sufficiently enriched to be miscible with the oil in all 
proportions. The gas mixture is injected at the relatively 
low pressure of 2000-3000 psi. Even with a low degree of 
enrichment, so that the oil and gas remain immiscible, con- 
siderable improvement in recovery results. With a sufficient 
degree of enrichment, miscibility is eventually achieved by 
extraction of the heavier component of the gas mixture into 
the oil. In this case all the oil contacted can be recovered. 
In suitable formations, where by-passing by gravity separa- 


‘tion, channelling, or viscous fingering does not occur, complete 


recovery can be achieved with a bank of enriched gas followed 

by dry gas. Each formation must be assessed for the amount 

of enriched gas required. Several current projects are cited. 
G. B. 


1117. The diffusivity equation. C. D. Stahl. Prod. Mon., 
Feb 1960, 24 (5), 4-5.—The mathematical derivation of the 
diffusivity eqn is presented. It relates the flow of com- 
pressible liq to the pressure changes and the formation 
permeabilities. It is used in analysing the behaviour of 
producing wells and the efficiency of input wells in water 
flooding. G. B. 


1118. The effect of some chemical agents on the permeability 
of cores containing clays. G.G. Bernard and O. C. Holbrook. 
Prod. Mon., Feb 1960, 24 (5), 18-21.—Surface-active clays, 
especially montmorillonite clays, present in oil sands are 
hydrated by fresh water to cause irreversible reduction of 
permeability. Synthetic cores were prepared and means of 
maintaining permeability to flood water were studied. The 
permeability to brine increases as the salt content of the brine 
is increased. The addition of acid to strong brine has no 
effect unless acid soluble material is present in the core. The 
use of salts with charged cations has no effect. Treatment of 
the clay with anti-swelling agents dissolved in brine inhibits 
the reduction in permeability on subsequent contact with 
fresh water. A list of the more effective agents is given. 
G. B. 


1119. Implosion technique improves fracturing performance. 
D. D. Setser. World Oil, March 1960, 150 (4), 100.—A new 
technique for well stimulation makes use of hollow glass 
capsules which are spotted opposite the formations to be 
fractured. These are then collapsed or ‘“‘ imploded” by 
hydrostatic head and applied pressure. The method is 
designed to reduce surface treating pressures, and the effect 
of implosion is to cause an inward rush of fluid into the space 
formerly occupied by the capsule. This pulls debris from the 
formation, thus providing a cleaning action for the sand face. 
The job is then completed by a conventional hydraulic 
treatment. C.A. F. 
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1120. New power package cuts hydraulic pumping costs. 
Aron. World Oil, March 1960, 150 (4), 90.—A new power 
unit has been used successfully for wells pumped hydraulically 
in the Wilmington field, California. Energy from the down- 
stroke (falling rods) of one well is used to aid the lifting of the 
rod string and fluid load in another well; and it is claimed 
that costs and power requirements are reduced by this 
technique, existing hydraulic units can be converted if the 
wells are not too far apart, and less maintenance is required. 
Details of the power system are given, with schematic 
diagrams of the equipment. C. A. F. 


1121. Gas injection scheme for Kuwait. Anon. Petrol. 
Times, 25.3.60, 64, 216-17.—The Kuwait Oil Co is construct- 
ing a gas injection plant in the Burgan field, and it is expected 
to be completed by mid-1960. Gas from the first stage of 
the gas/oil separating process will be compressed to a pressure 
sufficient to allow this gas to be injected into the subsurface 
oil reservoir. At present an injection rate of ca 100 million 
cu ft/day of gas is proposed at an injection pressure of 1920 
psig. This rate can be varied relative to the required in- 
jection pressure, and an ultimate condition of 72 million cu ft 
at an injection pressure of 2350 psig is possible. A full 
description of the plant, and building layout and operation is 
given. The whole installation has been designed to give max 
degree of automation and safety, enabling one man to start, 
load, and operate the plant under normal conditions. 
A. D.S. 


1122. Huge new oil sands project launched. Anon. Oil in 
Canada, 25.1.60, 12 (13), 30-4.—Four companies are jointly 
operating a pilot mining and extraction plant at Mildred Lake 
for the recovery of oil from the Athabasca sands. The sands 
contain 10% by wt of hydrocarbons of API gravity 7-5, S 
content 5%, V content 200 ppm and solid at atm temp with 
50% boiling below 1000°F. The sand is mined from the 
surface with a bucket wheel and transported by a belt to the 
extraction unit. Diluent derived from the bitumen is added, 
followed by water to ppt the sand. The diluent is recovered 
by flashing at high temp and atm pressure. The bitumen is 
thermally cracked in a visbreaker unit to yield diluent, over- 
head naphtha, bitumen, and visbreaker liq. Hydrogenation 
experiments are being conducted to convert the bitumen to 
low-sulphur crude oil. 


1128. Chemical inhibitors combat paraffin deposition. C. F. 
Parks. Oil Gas J., 4.4.60, 58 (14), 97-9.—Paraffin deposition 
on metal surfaces of oil-well pumps, rods, and other well 
equipment, as well as surface valves and flow lines, is an 
expensive nuisance. Major cause of deposition is cooling of 
crude oil during production and escape of light ends or gases 
which previously helped retain the paraffin in soln. Mechani- 
cal, thermal, and chemical methods are described for re- 
moving these deposits. In particular, inhibitors which form 
a film over the metal surfaces and reduce the adhesion of the 
paraffin are discussed. Lab tests and field treatments show 
that the inhibitor is effective but that it is necessary for the 
equipment to be clean for effective application. A. D. 8. 


1124. Nation’s reserves climb to new heights. Anon. Oil 
Gas J., 21.3.60, 58 (12), 71-3.—At the beginning of 1960 U.S. 
proved recoverable reserves were: crude oil, 31,719,347,000 
brl, an increase of 1,183,430,000 over 1958; natural gas liq, 
6,522,308,000 brl, an increase of 318,290,000; natural gas, 
262-6 trillion cu ft, an increase of 8-45 trillion over 1958. A 
large proportion of the increase in total liq hydrocarbon 
reserves came from extension and revision of previous 
estimates involving pools and fields discovered before 1959. 
In Canada proved reserves of liq hydrocarbons stood at 4 
billion brl, an increase of 349 MM brl; natural gas reserves 
increased by 3-3 trillion cu ft to 26-6 trillion. J.C. M. T. 
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1125. Second Baku is the big bear in Soviet oil production, and 
it’s still growing. Anon. Oil Gas J., 11.4.60, 58 (15), 100-1. 
—tThe oilfield region between the Urals and the Volga is now 
the most important in Soviet Russia and will supply 2,300,000 
bd in the early 1960s. Fields, pipelines, and refineries are 
indicated on a map of the region. The old Baku region will 
produce ca 355,000 bd this year, and the Turkmenia area 
ca 99,000 bd. Total Russian production this year is expected 
to be 2,880,000 bd, comparable with Venezuela. 
J.C. M. T. 


OILFIELD DEVELOPMENT 


1126. Oilfield development. 6. Some petroleum engineering 
aspects. C.A.Fothergill. Petroleum, Lond., 1960, 28, 141.— 
It is never possible to remove all of the oil originally in the 
formation. The method to be used to obtain the greatest 
portion of the oil depends on several factors. The physical 
aspects of reservoirs are dealt with, and the forces operating 
to cause production are discussed: three types of natural 
drive are thought to exist, namely, solution gas drive, gas 
cap drive, and water drive. The reservoir rock is important 
in controlling efficiency of recovery, and must be taken into 
account in predicting reservoir behaviour. Methods of 
production control are outlined. 


1127. Gulf Coast operators plunge into Sabine Lake. F. J. 
Gardner. Oil Gas J., 7.3.60, 58 (10), 147.—There is active 
exploration offshore in Louisiana in the Sabine Lake bordered 
by Jefferson and Cameron Counties; the area lies just to the 
N of the Gulf of Mexico. The area was found oil-bearing in 
1959 by 1 State Lease 3459, which found oil in a sand pay 
(? Oligocene) at ca 11,000 ft. Several new wildcats are 
planned for the lake, which is close to a rich area, including 
the famous Spindletop field and the Port Ceres and Port 
Arthur fields. The latter are gas fields with a high potential, 
and there are thought to be good chances of finding production 
in the nearby lake. C. A. F. 


1128. Many operators entering Appalachian Basin. H. T. 
Brundage. World Oil, March 1960, 150 (4), 93.—The shallow 
oil boom in Central Kentucky has stimulated exploration in 
the Appalachian Basin, and main targets are Oriskany and 
Onondaga gas pays in W Pennsylvania, Cambro-Ordovician 
prospects in NE Ohio, and Cambrian gas in W Pennsylvania. 
Continued successful exploration in this much drilled area is 
partly due to the discovery of fields missed in the past, when 
accurate logging, fracturing, and other methods were not 
available. Amongst future prospects are deep pre-Devonian 
formations which have been sparsely tested, and an important 
gas field has recently been developed in Silurian Red Medina 
sands in the Pennsylvania—Ohio border area. Details of 
recent developments and prospects of the basin are given. 
Nine refs. C. A. F. 


1129. Renewed interest being shown in New York State. 
W. B. Brown, III. Prod. Mon., March 1960, 24 (4), 24-5. 
Progress in the drilling of exploratory wells since Dec 1959 is 
reviewed. Flows of gas are reported. G. B. 


1130. Kansas oil, gas field discoveries continue to mount. 
D. F. Merriam and E. D. Goebel. Oil Gas J., 28.3.60, 58 (13), 
250.—Cumulative production in Kansas by 1959 had reached 
approx 3} billion brl, and since 1945 as much oil had been 
produced as in the previous 85 years. Ca 75% of the oil has 
come from Pennsylvanian and Cambro-Ordovician rocks. 
Production is regulated by the State Conservation Division, 
and monthly proration reports are issued. Cumulative 
natural gas production in Kansas exceeded 8 million MM cu 
ft in 1959, and most of this has come from the prolific Hugoton 
area, where the pays are in the Permian Chase. Statistics of 
production and exploration in Kansas are given. C. A. F. 


1131. Oklahoma’s Kingfisher County looms as 1960 hot spot, 
J. C. McCaslin. Oil Gas J., 1.2.60, 58 (5), 153.—Active 
exploration is expected in Kingfisher County in W Oklahoma 
during 1960 with the search for Upper Mississippian Chester 
Manning pays which are expected to become important 
producing formations in Kansas. This formation occurs in a 
stratigraphic trap in the Ringwood area, and is thought to 
extend SE to Okarche. Seven fields along this Manning 
trend have been found since 1956. In places the formation 
is over 170 ft thick, and it consists of limestone with shale and 
siltstone bands. Other targets in the area are Pennsylvanian 
and Mississippian limestones. Average cost per well in the 
area will range above $70,000. C. A. F, 


1132. New oil-hunting methods may boost Ohio production. 
Anon. Oil Gas J., 18.4.60, 58 (16), 183.—Cumulative pro- 
duction in Ohio is over 650 MM bri of oil and 3 trillion cu ft of 
gas; ca 153,000 wells have been drilled. The history of oil 
development in the state is briefly reviewed; the shallow 
formations have now been well explored and overdrilled in 
places, but the deeper Cambrian and Ordovician rocks have 
not been adequately tested. There is at present an active re- 
valuation of the area by major companies, and two deep tests 
in early 1960 were successful in finding Cambrian production. 
An increasing number of wells is expected to be drilled into 
these deep prospects. C. A. F. 


1133. Michigan’s Scipio trend takes northwest stride. F. J. 
Gardner. Oil Gas J., 14.3.60, 58 (11), 239.—Until recent 
years there has been no production in the Chicago—Detroit 
area of S Michigan, but during the past three years pro- 
duction has been established along a 22-mile NW-SE trend 
with 133 wells yielding an average of 115-125 bd of 42° oil 
from Ordovician Trenton Black River dolomite at 4000- 
5000 ft. Production in the area depends on locating fractured 
zones within the dolomite, which is tightly folded. The pay 
zone is nowhere more than one mile wide, and there seems to 
be no structural control of accumulations. A recent well, 
1 Dunlap, promises to extend this trend a further 10 miles to 
the NW. 

There is a ready market in the area at $2.95/brl, reserves of 
8000—10,000 brl/acre, and well costs $55,000—70,000 completed. 

C. A. F. 


1134. Biggest gas year yet in California outlook. W. T. 
Smith. Oi Gas J., 25.4.60, 58 (17), 239.—Exploration for 
natural gas in California is increasing, assisted by depressed 
crude oil and rapidly expanding gas markets. Drilling is 
simple and relatively cheap, a 6500-ft gas well being com- 
pleted for ca $80,000. Geological conditions are, however, a 
hazard, as the main gas plays are in heavily faulted areas, 
such as the Beehive—Bend Willows area, where most wells 
have to be treated as wildcats. Traps are mainly strati- 
graphic, although in N and Central California the gas areas 
consist of gently folded NW-SE anticlines. Operations in 
each area are briefiy reviewed. C. A. F. 


1135. “ Buffer zone” sale may provide some real bargains. 
F. J. Gardner. Oil Gas J., 22.2.60, 58 (8), 149.—Leases are 
to be granted from the “ buffer zone’ adjoining the U.S. 
Naval Petroleum Reserve No. 4 on the Arctic Slope of 
Alaska. The area is thought to lie on the Gubik anticline, 
and two wells drilled to the SE of the area had gas flows. 
Royalties on production will be 124-26% for oil and 12}— 
16% for gas, with an annual rental of $l/acre. Surface 
geology and geophysical work indicate the area has good 
prospects, the anticline of interest trending ca 12 miles from 
E to W and ca 2} miles wide. Reservoir conditions should be 
better than those in the Umiat field to the W. C. A. F. 


1136. How geologists hunt for oil in the far north. W. B. 
Gallup. Oil Gas J., 14.3.60, 58 (11), 240.—Mapping of the 
Canadian N by aerial photography during the 1940s has 
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provided a framework for various geological mapping projects 
which have been highly successful. The broad geology of the 
area is outlined and field procedures described. Light air- 
craft are used for transport, the flat terrain providing landing 
facilities almost everywhere. The area is not generally 
glaciated except in the E and NE islands and, in the absence 
of soil, mapping is simple. C.A.F. 


1137. Australia is attracting oil operators. A. Gibbon and 
L. J. Logan. World Oil, March 1960, 150 (4), 87.— Extensive 
exploration leases have recently been granted in Australia, 
with the government claiming a royalty of 10% compared to 


123% in the U.S.A. and much higher percentages elsewhere. 
Cash bonuses are to be given to assist drilling. Oil con- 
sumption in the country is ca 216,000 bd, all of which is 
imported, and demand has increased by 30% during the past 
five years. Oil discoveries and shows of oil and gas in 
Australia are noted and it is emphasized that there are large 
untested areas with regional tracts, such as the Great Artesian 
Basin, which have good prospects with potential source and 
reservoir rocks and oil and gas shows. Details of oil and gas 
leases are given, together with a lease map and a map showing 
sedimentary basins and oil and gas occurrences in Australia. 
C. A. F. 


TRANSPORT AND STORAGE 


1138. Methane transportation by sea. Anon. Petrol. Times, 
8.4.60, 64, 252-3.—Details are given of a 10,000-ton tanker 
for transporting liq methane. No facilities are provided for 
liquefaction of boil-off gas or return of the liq to the cargo 
tanks, and the tanker is consequently designed for compara- 
tively short journeys. Particulars of the cargo tanks, tank 
supports, and insulating materials are presented. 

Methane tankers will be expensive, the cost/ton methane 
deadweight approaching £350-390 if liquefaction plant is 
installed aboard. The economics of transporting Algerian 
and Venezuelan gas are briefly considered, and it is forecast 
that within ten years an appreciable number of methane 
tankers will be built. A. D.S. 


1189. Strain gauges determine secondary stresses on pipelines. 
G. McClure. Oil Gas J., 4.4.60, 58 (14), 92.—Ten gas pipe- 
line companies have carried out a co-operative experimental 
stress-analysis programme at selected points on their own 
pipelines. Field installations have been made at ca 30 
individual locations, and some are in operation after as much 
as three years. In most cases the gauges were installed at 
the time of construction, but in a few cases they were installed 
some time after laying. In addition to strain-gauge readings, 
pipe, ground and air temp, internal pressure in the line, pipe 
movements, etc., are measured. All in all, from a stress- 
analysis standpoint, this project represents a major step 
forward in pipeline design. A. D.S. 


1140. Spiral welded pipe. A. E. Ashton. Petrol. Times, 
11.3.60, 64, 189-90.—Spiral or helical welded pipe is made by 
a mechanical process in which coiled steel strip is continuously 
helixed, the mating edges, which must be perfectly aligned, 
being welded together by an approved method such as the 
submerged are automatic process, argon are, or carbon di- 
oxide process. Using standard methods of pipe-making, 
there is very little room left for cutting manufacturing costs, 
but it is believed that spiral welded pipes can help in this 
direction. Machines for making this pipe can be transported 
to the pipeline site at small cost, thus reducing freight charges. 
Given steel with the correct yields, spiral-welded pipe can be 
made equal to API Std 5LX. At present, size in the U.K. is 
restricted to widths from 6 to 12 inches dia because wider 
strip is not available. In America, France, and the U.S.S.R. 
this pipe is being used extensively by the petroleum industry. 
A. D.S. 


1141. 1960’s biggest pipeline uses X-56 pipe for entire main 


line. P. Reed. Oil Gas J., 14.3.60, 58 (11), 142-56.—The 
Transwestern project is one of the largest pipelines ever built 
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as a single undertaking. Main lines, laterals, and gathering 
lines will total close to 1800 miles, and X-56 pipe is being used 
extensively. Of great significance for future trends is the 
successful use of 80-ft joints in rough mountainous country. 
A revolutionary development in firing-line tactics is the use of 
tractor-welding machine units consisting of four machines 
mounted on each of three tractors. Winter construction 
with high-tensile pipe required preheating for welding and de- 
frosting before coating. Details are given. A. D. 8. 


1142. The spiral weld method of pipe-making. I. Alexander. 
Petrol. Times, 25.3.60, 64, 220-2.—Increased interest is being 
shown in the use of spirally welded pipe, particularly for long- 
distance pipelines. The spiral welding process is described, 
and it is believed that its widest application will be in the size 
range from ca 14 to 96 inches. The pipes are commonly 
produced in thicknesses from ;’¢ to } inch or more, and 
typical outputs for one machine/hr would range from 2 to 12 
tons in the size range 14-96 inches. The properties, applica- 
tions, and disadvantages of spirally welded pipe are discussed 
and compared with longitudinally welded pipe. A. D.S. 


1143. YPF pipeline project is story of amazing logistics. P. 
Reed. Oil Gas J., 11.4.60, 58 (15), 107-10.—The Campo 
Duran project in Argentina includes a 1100-mile, 24- and 22- 
inch gas line and a 900-mile, 12-inch products line. Daily 
capacity for the project is 243,000 Mcf of natural gas and 
57,864 brl of liq petroleum products. The products line with 
18,000 pump hp at nine stations extends from Campo Duran 
to San Lorenzo. The gasoline plant has been designed to 
have initial capacity of 282,515 Mcf, extending 37,000 brl of 
products daily. A. D.S. 


1144. Soviet gas pipelines. D. J. Freudzel and A. Gakner. 
Pipe Line News, March 1960, 32 (3), 39.—Three 40-inch high- 
pressure gas lines totalling over 3000 miles will extend across 
the Soviet Union by 1965. The first of the large-dia pipelines 
will bring gas from the Krasnodar area in N Caucasus to 
feed the 250-mile, 32-inch Moscow circumferential gas line 
scheduled for completion in 1962. The second and third 
lines, from the Gazli field in Uzbekistan—the 1300-mile line 
to Sverdlovsk and the 1120-mile line to Chelyabinsk—will 
help the industrial centres of the Urals. The Russians claim 
that by the end of 1965, 68 million people in 515 cities and 
towns will be receiving natural and liquefied gases. Industry 
will continue to receive the major share of gas output. 
Soviet gas output is expanding at a faster rate than that of 
the U.S.A. ; M. F. M. 
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ABSTRACTS 


REFINERY OPERATIONS 


REFINERIES AND AUXILIARY 
REFINERY PLANT 


1145. On-stream inspection of refinery piping seen in the light 
of two years experience. E.G. Pauschenwein. Oil in Canada, 


29.2.60, 12 (18), 29-30.—Gamma radiography has proved an 
efficient method of inspecting heater tubes before turnaround. 
The measurements of wall thickness are accurate within 
0-001 inch. Replacements can be prefabricated. 


G. B. 


1146. Low temperature steels. (In French.) — Lejay. 
Bull. Ass. frang. Tech. Pétrole, 1960, 145-64.—Lecture; 
recommendations are (for welded structures under average 
conditions): down to —50°C, moderately hard C—Mn-Si 
steels; —70° C low C-—Ni (2:5%) steels, with Ni content in- 
creasing to 9% at —160° to —190°C; —200°C and below, 
austenitic steels; latter are also recommended for higher 
temp when service conditions are more arduous. Discussion 
is reported. ¥. B. 


1147. Cleaning refinery equipment in situ. Anon. Petroleum, 
Lond., 1960, 28, 133.—Methods of cleaning can be sub- 
divided into: (1) abrasive methods, e.g. drilling, jetting, or 
sandblasting; (2) flushing methods, e.g. use of solvents, 
chemicals, or detergents for removing the deposit; (3) special 
methods, e.g. vacuum cleaning dusty deposits. 

Various developments of these methods, mostly in the 
U.S.A., are given. Some mention is made of the application 
of ultrasonics to the cleaning of refinery equipment, together 
with recent advances in this field. G. D. F. 


1148. Preventive maintenance of gas engine driven compressor 
units. H.P. Pew. Oil in Canada, 21.3.60, 12 (21), 26-35.— 
A schedule of observation and inspection is described. The 
results are systematically logged and used to forestall impend- 
ing faults and to determine the optimum programme of major 
inspection and maintenance. G. B. 


1149. Lighting design and maintenance in modern refinery 
practice. Anon. Oil in Canada, 25.1.60, 12 (13), 35-8.— 
Cost analysis of different lighting systems is considered. A 
table of recommended brightness levels is presented. Lamps 
should be cleaned twice per year, and a schedule of replace- 
ment in groups before burn-out is advocated. G. B. 


1150. Performance of aluminium in refineries. P. W. 
Sherwood. Petroleum, Lond., 1960, 23, 127.—The advantages 
of aluminium in refinery plant is dealt with under the follow- 
ing headings: (1) Corrosion resistance: aluminium is usually 
resistant to corrosion by water (pH 4-5-8-5), hydrogen 
sulphide, carbon dioxide, ammonia, dry sulphur dioxide, 
freons, and hydrocarbons. Much useful information is given. 
(2) Surface fouling: this is usually low. (3) Ease of welding: 
techniques are now available for easy welding. (4) Avail- 
ability of various alloys and clad materials. Some of these 
are mentioned, together with typical applications in refinery 
work. 


1151. Annual survey of capacities of U.S. refineries. Anon. 
Oil Gas J., 28.3.60, 58 (13), 149-70.—Capacities of every 
operating plant in the U.S.A. as of 1 Jan 1960 are tabulated. 
A plant-by-plant listing of every type of process being used is 
included, and state and national totals are given for each 
process. A. D. &. 


1152. Annual survey of capacities of Canadian refineries. 
Anon. Oil Gas J., 28.3.60, 58 (13), 172-4.—Capacities of 
every plant in Canada as of 1 Jan 1960 are tabulated. It 
shows types of processes in use at every plant and gives 
country-wide and provincial totals for each process. 

A. D.S. 


1153. New survey of refinery construction in the U.S. and 
Canada. Anon. Oil Gas J., 28.3.60, 58 (13), 177-86 
Latest survey of refinery construction shows 53 projects under 
way or planned at U.S. refineries and 13 in Canada. This 
includes all projects scheduled for completion after 1 Jan 
1960. Details of all the projects are given. A. D.S§. 


1154. Refineries in Central and South America. Anon. 
Petrol. Times, 8.4.60, 64, 242-4.—Refinery capacity in the 
W Hemisphere excluding continental N America is currently 
some 2,500,000 bd (125 million tons pa). <A further 354,000 
bd (17,700,000 tons pa) of new construction is under way or 
planned, as well as extensions to existing plants, amounting 
to a further 175,000 bd. Full details are tabulated. 
A. D.S. 


DISTILLATION 


1155. How world’s biggest crude distillation unit operates. 
J. Collins and R. A. Holeomb. Oil Gas J., 14.3.60, 58 (11), 
201-6.—The 140,000-bsd unit operated at Indiana Standard’s 
refinery at Whiting is described. Special features are the use 
of vac residuum at 750° F for fuel oil, carefully designed plot 
layout, and efficient boiler feed-water heating system. The 
unit includes both a primary dist section and a vac dist 
section and is used for processing a sweet crude of 36°-41° 
API. Details of products, start-up and operation, and flow 
charts are given. A. D. 8. 


1156. Mass transfer coefficient in distillation in packed 
columns. (In Italian.) A. Paratella. Chim. e l’Industr., 
1960, 42, 7-11.—Several tests are requested in order to define 
operating conditions of optimum efficiency in packed dist 
columns. With this aim, the following parameters in the 
dist of toluene-n-heptane and toluene—methyleyclohexane; 
mean conen, liq and vapour flow, at total and partial reflux 
have been examined. Experimental results have been 
correlated by modified expressions of the Chilton—Colburn 
theory; the latter have been completed by taking into account 
the resistance of interface to mass transfer. 
(Author’s abstract.) 


SOLVENT EXTRACTION AND DEWAXING 


1157. Some aspects of urea dewaxing of middle and heavy 
distillates. J. Marechal and P.de Radzitzky. J. Inst. Petrol., 
1960, 46, 33-41.—A brief introduction to the principles of 
urea adduction is given and lab experiments on the dewaxing 
of a Middle East waxy dist discussed. The operating 
conditions, including concen of the processing products, 
contact time, and influence of charge on efficiency of dewax- 
ing, are considered and compared with solvent dewaxing. 
Since urea dewaxing is particularly efficient for dewaxing the 
lighter fractions of a distillate and solvent dewaxing efficient 
for the heavier fractions, a combination of the two seems 
practical. 

Results are compared for a feedstock after phenol refining, 
using combined urea and solvent dewaxing and also urea 
dewaxing alone, but with the addition of a pour point de- 
pressant. It is concluded that solvent neutral lub oils can be 
obtained by simple urea dewaxing, with or without addition 
of depressant, provided that the desired pour points are not 
too low. 

When deficient urea is used in the dewaxing process the 
heaviest normal paraffins are preferentially extracted. 
Application to lowering the pour points of gas oils is con- 
sidered, and it is concluded that it is more favourable to 
dewax a whole fraction with a small amount of urea, rather 
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than to dewax thoroughly part of a fraction and mix this 
with the untreated portion. A. D.S. 


CRACKING 


1158. Isocracking turns in good performance in upgrading 
middle distillates. D. H. Stormont. Oz Gas J., 28.3.60, 58 
(13), 127-9.—Isocracking is a selective low-temp cracking 
process designed to convert a wide range of middle-dist stocks 
to high yields of high-octane gasoline. Valuable by-products 
include isobutane and isopentane in substantial volumes, 
whereas virtually no fuel gas is produced. 

The feedstock is pretreated in a hydrofining unit and the 
charge then hydrocracked in conventional equipment, which 
includes a reactor, hydrogen furnace, and appropriate dist 
facilities to separate the products and recycle. 

The operation of the 1000-brl unit at Socal’s Richmond 
refinery is described, and data are presented of yields obtained 
in pilot plant operation and under full plant conditions. 

A. D.S. 


1159. The structure of cracking catalysts. (In Italian.) A. 
Fuimara and G. Salvi. Riv. Combust., 1960, 14, 5-29.—The 
paper discusses the contrasting theories put forward to 
explain the activity of silica-alumina base cracking cat. The 
presence of active centres, of the Brénsted acid type, con- 
sidered until a few years ago as responsible for the activity of 
these substances, has now been questioned by many re- 
searchers, who ascribe the cat action to the presence of active 
centres of the Lewis acid type. A review of results emerging 
from research performed very recently, using an extremely 
wide range of techniques, would point to the simultaneous 
presence of both types of acidity, one or the other being 
dominating according to the degree of hydration of the cat 
concerned. (Authors’ abstract.) 


1160. Endothermal catalytic cracking of natural gas and 
refinery gas. (In Italian.) G. Helierdoorn, J. H. Baars, and 
E. de Jonge. Riv. Combust., 1960, 14, 136—-48.—Following 
up a previous note setting forth the results of industrial-scale 
tests on cat endothermal reforming, the authors now present 
further details on the following subjects: (1) thermal balance 
in the case of natural gas reforming; (2) converting refinery 
gases by cyclic cat process; (3) analysis of the breakdown of 
hydrocarbons before they enter the cat bed. 
(Authors’ abstract.) 


POLYMERIZATION 


1161. The polymerization of acetylene in solid-gas fluidized 
system. (In Italian.) L. Massimilla, A. Cabella, and E. 
Dimarzio. Ricerca Scientifica, 1959, 29, 2582-8.—Experi- 
ments on polymerization of acetylene to benzene in a solid— 
gas fluidized system have been carried out in a 41-mm id 
reactor in a temp range from 575° to 670° C. Silica sand was 
used as fluidized solid, having a mean equivalent dia of 
0:22 mm. The results of the experiments have shown the 
advantage of using the fluidization technique as far as the 
selectivity of the process studied is concerned. 
(Authors’ abstract.) 


CHEMICAL AND PHYSICAL REFINING 


1162. Disposal of refinery acid sludge. Pt1. Anon. Oi¢l in 
Canada, 18.4.60, 12 (25), 35-8.—The main methods of 
disposal are: burning the sludge as fuel with or without pre- 
liminary removal of the greater part of the acid; separating 
the mixture into two phases by the addition of water, burning 
the organic layer, and concentrating the dil acid layer; high 
temp decomposition to produce SO, for reconversion to 
H,SO, by the contact process; reaction with NH; to give 


VOLUME 46, NUMBER 440—AUGUST 1960 


fertilizer grade (NH,),SO,. Recovered acid is concentrated 
by. passing air at 650° C through the dil soln in two towers 
with intermediate cooling, by two-stage evaporation in drums 
by means of flue gases at 240° C or by flash film evaporation 
under vac. G. B. 


1163. HDS residual processing reduces viscosity while in- 
creasing quality. H. Beuther, R. A. Flinn, and B. K. Schmid. 
Oil Gas J., 28.3.60, 58 (13), 130-2.—Sulphur removal from 
residual fuel oils can now be made profitable with the use of 
Gulf HDS processing. In one of its applications this process 
can reduce fuel oil problems by producing better quality oil in 
lower yields, can increase dist production, and lower metal 
contamination and carbon residue in all products. 

The HDS process uses a fixed bed of cat, moderate pressure 
and temp, and operates continuously for several months. At 
the end of that time the cat can be regenerated. 

Processing of vac and atmospheric residues is considered 
and product yields and qualities tabulated. A. D.S. 


SPECIAL PROCESSES 


1164. Reactions of carboxylic acids in the Fischer-Tropsch 
synthesis. (In German.) J.T. Knegtel and H. I. Waterman. 
BrennstChemie, 1958, 39, 369-73.—Investigation of the be- 
haviour of small quantities of carboxylic acid esters, added 
during short periods to synthesis gas, in a small-scale Fischer— 
Tropsch synthesis on Co cat, is reported. Results agreed with 
modern conceptions of the reaction mechanism of the Fischer— 
Tropsch synthesis. Part of the added acids was reduced to 
hydrocarbons. Presence of esters in the synthesis gas in- 
fluenced product distribution. Butyric and lactic acids did 
not participate in the synthesis. Higher mol wt fatty acids 
were synthesized from acrylic acid. The presence of caproic 
and higher fatty acids could be detected by investigating the 
saponifiable portion of the synthesis product. An explana- 
tion of the reaction mechanism, by which the phenomena on 
Co cat can be represented, is given. 18 refs. st: 


METERING AND CONTROL 


1165. Automatic gas flow computations. R.H. Levis. Pipe 
Line News, March 1960, 82 (3), 46.—A simple gas flow 
computer is described in which the differential pressure 
sensing element converts the differential pressure to a 
variable current signal which is fed to the compensating 
circuit. This unit supplies the power for the remainder of 
the circuiting, which consists of a resistance thermometer 
bulb, an absolute pressure transducer, and other resistors 
which make up the complete network. The resultant milli- 
volt output of the compensating circuit is fed to an electronic 
potentiometer, and at this point the sp gr and the super 
compressibility factors are applied. Schematic diagram of 
the computing circuit is given, and the application of the 
system is discussed. M. F. M. 


1166. Automatic control with high-speed chromatography. 
M. M. Fourroux, F. W. Karasek, and R. E. Wightman. Oz 
Gas J., 21.3.60, 58 (12), 96-9.—A new high-speed chromato- 
graphic analyser designed specifically for process control is 
described. In operation, sample flows continuously through 
the analyser. At a signal from the programmer a measured 
vol of sample is flushed into the chromatographic column. 
All components in the sample, except the one for which the 
programmer is gated, are ignored, and when the key com- 
ponent arrives at the detector the resulting signal is measured, 
amplified, and stored until the next cycle, when the sequence 
is repeated. This analyser, with its short analysis cycles and 
continuous output signal, thus qualifies as a process-control 
instrument suited for fractionator and absorber control. Its 
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application to a natural-gas-liq depropanizer and a furfural 
absorber is described. A. D.S. 


1167. Computer control of catalytic reforming processes. R. 
Silver. O¢l Gas J., 28.3.60, 58 (13), 133-48.—The cat reform- 
ing process is briefly discussed and the process variables 
defined. Control of these variables, of which reactor temp is 
probably the most important, is considered. 

Process control computers, their mode of operation, and 
application to the process are discussed, and it is shown how 
the computer, which is initially installed as a data-logging 
machine, evolves into a supervisory optimizing control 
system. The computer can save the refiner money by in- 
creasing process knowledge for operation guides, closer 
operation, better scheduling of shut-downs, and better use of 
product in the overall refinery scheme. 


CHEMISTRY AND PHYSICS 


1169. Cis-trans-isomerization of naphthenic hydrocarbons. 
II. Cis-trans-isomerization of dimethyleyclohexanes. (In 
German.) C. Boelhouwer et al. BrennstChemie, 1958, 39, 
of 0-, m-, and p-dimethyl- 
cyclohexane is investigated. Previous results of cis—trans- 
isomerization of decalin have shown Raney-Ni to be an active 
isomerization cat. Analogous investigations on the cis— 
trans-conversion of 1,2-, 1,3-, and 1,4-dimethylcyclohexane are 
discussed. It is possible with Raney-Ni or Ni on kieselguhr 
cat to convert the pure cis-cpds just as the trans-cpds into 
equilibrium mixtures of the two isomers. The reaction takes 
place in H,-atm at relatively low pressure (5-10 atm), at 
170°-180° C, the low temp is used in view of the limited 
stability of these hydrocarbons. Notably, the cis—trans- 
equilibrium relationships of the dimethylcyclohexanes at 
175° C are somewhat the same as the portions in which the 
isomers occur in some mineral crude oils. Equilibrium com- 
positions of the cis-trans-mixtures are in good agreement 
with the thermodynamic approximation calculations. Seven 
refs, R. T. 


1170. Linear polymethylene and polyethylene. (Disclosure of 
a material type.) (In German.) H. Hoberg and K. Ziegler. 
BrennstChemie, 1958, 39, 302—6.—Meerwein and Burneleit, in 
1928 at the latest, and Meerwein and Werle, in 1937 at the 
latest, produced—by a conceivably normal pressure process— 
polymethylene from the inconvenient material diazomethane 
as a material type. This material is shown to be identical 
with the modern linear polyethylene of higher density. The 
claim by American authors that they discovered materials of 
that type during experiments on ethylene polymerization at 
7000 atm in 1947, therefore, is unfounded. 27 refs. 
R. T. 


1171. Viscosity temperature characteristics of oils. A. 
Cameron. J. Inst. Petrol., 1960, 46, 56—8.—It is shown that 
most of the standard visc-temp laws require that (— = 47) 
should be a simple function of temp. Using vise data deter- 
mined by Weber, it is concluded that this function does not 
hold outside a limited temp range. By plotting the logarithm 


of the derivative log (2) against log (7) a much better 


correlation is obtained with the experimental data. 
A. D.S. 


1172. An index of viscosity. A. Cameron. J. Inst. Petrol., 
1960, 46, 58-60.—The Vogel—Cameron equation 


b 
9= k exp ("55 33) 


ABSTRACTS 


PRODUCTS 


Fixed-bed cat reformers are treated generally, and detailed 
diagrams are included of the control loops for the charge tank, 
furnace and reactor, exchangers, compressors, and stabilizer, 
A. D.S. 


1168. Better controls, more automatic operation, pace progress 
of natural gas. T.C. Heard. Oil Gas J., 14.3.60, 58 (11), 
121-33.—With the rapid growth of the natural gas industry 
there has been a marked increase in effort towards better 
controls and more automatic operation. Accepted practice 
now is to install automatic or semi-automatic start—stop 
sequence control equipment with new compressor installa- 
tions. Modern controls, including remote control equipment 
and telemetering, are discussed for major types of drive 
compressor combinations. The use of computers for optimum 
control is considered. A. D.S. 


is described and its main characteristics considered. It is 
shown that for all zero vi oils the exponent b is dependent 
only on the visc at a given temp, here 100° F, and is expressed 
by the relation: 


b, = 184 + 450 logis v 


where »v is the kin visc at 100° F. If any other oil has the 
same vise at 100° F but a different value of b, as it will if its 
vi is not zero, then the R-rating is defined as: 


R = (5 *) 1000 


A number of R values have been calculated for a series of 
100 vi oils and are plotted against the vise at 100° F. It is 
found that the higher the 100° F visc, the higher the R- 
rating, which agrees with the known fact that the higher the 
vise, the more difficult it is to obtain a high vi. A. D.S. 


1178. The phase relations of hydrogen-oil systems under 
pressure. S.R.C. Dryer. J. Inst. Petrol., 1960, 46, 46—53.— 
A continuous flow flash still is described for investigating the 
phase relationships of hydrogen—oil mixtures, over the range 
150-1000 psig, 100°—420° C, and 500-6000 SCF/B hydrogen— 
oil ratio. Results are given for gasoline, gas oil, crude oil, 
and residual feedstock, and these indicate that hydrogen acts 
mainly as an inert which reduces the partial pressure of the 
oil components. Increase in temp or hydrogen-oil rate, or 
decrease in pressure favour increased vaporization, as would 
be expected. 

A method of calculation is developed, and this, together 
with the empirical corrections for different feedstocks, forms 
the basis for a method of estimating the phase relationships of 
a wide range of petroleum fractions when they are in contact 
with hydrogen at high pressures. A. BD. B. 


ANALYSIS AND TESTING 


1174. Decomposition of atmospheric distillation fractions of a 
German petroleum and constituent identification. (In Ger- 
man.) E. Terres, K. Esser, and C. Schott. BrennstChemie, 
1958, 39, 289-99, 322-9.—I. Working method. Decom- 
position of SO,-raffinates of kerosine- and gas oil-fractions. 
II. Decomposition of aromatic extracts of the kerosine- and 
gas oil-fractions.—Pt 1. The kerosine fraction is decomp 
with liq SO, into 75-6 vol% of paraffinic end raffinate and 
24-4 vol% end extract which is cone to 21 vol% practically 
paraffin-free end extract by scrubbing with low-bp aromatic- 
free gasoline raffinate. The end raffinate is distributed over 
urea-adduct formation into 36 vol% n-paraffins and 64 vol% 
i-paraffins. Five fractions of the n-paraffin portion—on the 
basis of physical data—were united to seven main fractions 
consisting of all mol magnitudes n-C,9—n-C,, inclusive. 
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Treated similarly the i-paraffin portion comprises mol 
magnitudes i-C,;~i-C,, inclusive. Individual fractions are 
contaminated with cyclohexanes of similar mol magnitude. 
These cpds are considered to be 4-methyl or 5-methyl- 
paraffins. The gas oil cut on extraction with liq SO, was 
distributed into 79-8 vol% end raffinate and 20-14 vol% end 
extract, after washing with n-hexane 17 vol%. The end 
raffinate after urea-adduct separation gave 16 vol% n- 
paraffins and 84 vol% i-paraffins. With rising temp the 
latter consisted increasingly of cyclohexanes. The n-paraffins 
of the gas oil raffinate comprised all mol magnitudes from 
n-C,4-n-Cy9, the é-paraffin mol magnitudes 
Cyclohexanes exist in some fractions from 30 to 90%. This is 
shown in the ray diagram quotient n}/d?? against 1/C. These 
iso-paraffins also are apparently 4-methyl or 5-methyl- 
paraffins, concluded from the evidence that—in pptn of n- 
paraffins as urea adducts—first, in fractions n-C,, or n-Cye 
are iso-paraffins entrained. Also the kerosine fraction and 
the gas oil fraction arise from the same crude oil, and the iso- 
paraffins have the structure established in the kerosine 
fractions, namely, 4-methyl and 5-methylparaffin. Ten refs. 
Pt 2. Individual fractions obtained in decomp of the 
aromatic extract of the kerosine fraction are distributed and 
identified by the given technique. This consists of entering 
the fractions on the basis of their physical data in the diagram 
with quotient nj’/d? as ordinates and mol wt as abscisse, 
and in the ray diagram with quotient nj)/d%! as ordinates, 
and 1/C, corresponding to the empirical mol formula of the 
fractions concerned, as abscisse. The position of the in- 
dividual fractions in these diagrams determines the way for 
further processing by picrate pptn of naphthalenes, by de- 
hydration with subsequent picrate pptn, and by chromato- 
graphic analysis. Thereupon, the extract fractions display 
many alkylbenzenes, especially admixed with decahydro- 
naphthalenes. Mono-, di-, and trimethylnaphthalenes are 
present. Some fractions contain naphthalene, apparently 
through azeotrope formation with alkylbenzenes. Distribu- 
tion of the gas-oil extract into 25 main fractions shows, in the 
identification diagram, that the first three belong to the 
kerosines, fractions above 20 are apparently from the multi- 
ring aromatics contained in the lub oil fraction and their 
hydro-derivatives with longer side chains, arising from 
thermal cracking at too high temp in the atm dist. Com- 
positions of individual gas oil extract fractions as entered in 
the ray diagram are presented. 15 refs. | > 


1175. Sulphur determination in organic products by means of 
high frequency furnace. (In French.) A. Le Berre and J. 
Léger. Chim. anal., 1960, 42, 191—4.—Modification of 
ASTM D1552-58T, using SiC pellet in place of Fe; advantages 
are simplicity, speed, cheapness (SiC pellet re-usable). Exptl 
details, and results of comparative trials (including six on 
petroleum products) Fe and SiC. V. 3B. 


1176. Detection and determination of manganese in gasolines. 
(In Italian.) M. Pedinelli. Chim. e UIndustr., 1959, 41, 
1180-4.—The use of recently-developed anti-knock additives 
for gasoline, containing manganese, requires analytical 
methods for the detection and the determination of manganese. 
This paper describes a chemical method based upon the 
treatment of the gasoline with bromine, followed by oxidn of 
extracted manganese to permanganate by means of potassium 
periodate. The quantitative determination of manganese is 
accomplished spectrophotometrically at the wavelength of 
52 mp. The determination, over the range of 0-03—0-3 g of 
manganese/U.S. gal, requires approx two hr. The average 
deviation varies from 0-002 to 0-004 g/gal. 
(Author’s abstract.) 


1177. Venturi jet (atomizer)-type burner for determining 
sulphur in light petroleum products. C. W. Brown. Analyt. 
Chem., 1960, $2, 442-3.—The operating procedure and the 
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construction of the burner are described with the aid of a 
drawing. A stream of heated air draws the sample from a 
weighed flask via a jet, and the mixture burns with a blue 
flame. The combustion products are absorbed in H,O, 
soln. Regulation is by means of a stopcock in the jet tube, 
by control of the air flow, and by adjustment of the electrical 
preheater. The rate of burning is 60 g of sample/hr. If the 
approx concen of § is unknown, an electrode system is fitted 
into the absorber to measure the conductance and to indicate 
when sufficient sample has been burned. G. B. 


1178. Spectrophotometric analysis of vanadium in petroleum 
ash and in corrosion products of refractory alloys. (In 
Italian.) M. L. Dorlera. Riv. Combust., 1959, 18, 893- 
900.—A spectrophotometric method was employed, using an 
‘‘aluminon”’ as the reagent and eliminating the effect of 
certain interfering ions (Fe!!, Cr¥!, MoY!) by reduction with 
ascorbic acid. With this procedure it is possible to determine 
with sufficient accuracy the amount of vanadium in solution 
for quantities of the order of 7 y/em’, and to determine a few 
units per thousand of vanadium in the original products. 
(Author’s abstract.) 


1179. Gas chromatographic determination of n-pentane and 
lighter components in olefin-free naphthas using ethyl chloride 
as an internal standard. H. D. LeRosen. Analyt. Chem., 
1960, 32, 444-5.—The light components of naphtha were 
determined within 10% on a chromatograph modified to allow 
reversal of the carrier gas flow. Perkin-Elmer columns C 
(silicone 200 on Celite) and D (tetraisobutylene on Celite) 
were combined. Ethyl chloride, measured by vol, was added 
as internal standard. He was used as the carrier at 83 or 
150 ml/min at room temp. The carrier gas flow was reversed 
for 20 min after the elution of n-pentane. The time required 
for analysis is one hour. G.. B. 


1180. Gas chromatography in natural gasoline industry. 
D. G. Hay. Oil in Canada, 28.3.60, 12 (22), 32-3.—Some 
uses and limitations of gas chromatography are mentioned. 
The method is versatile and rapid, and the instruments are 
inexpensive but require calibration. The precision is not as 
good as other analytical methods. G. B. 


1181. Identification of dyed petrols and petrol mixtures by 
means of the Stahl method of thin-layer chromatography. 
(In German.) H. Hausser. Arch. Kriminologie, 1960, 125, 
72-6.—Adsorption of dye from petrol (1-10 ml) in Al,O; 
column, extraction of latter with acetone, and subsequent 
thin-layer chromatography, yields chromatograms which in 
daylight, and especially in uv light, are characteristic for the 
majority of the 14 branded petrols on the German market 
which were examined, only two (BP, Norddél) being in- 
distinguishable. Detailed tabulation of results, including Rf 
values. V. B. 


1182. Gas chromatography. II. Use on gases in industrial 
laboratories. (In German.) O. Horn, U. Schwenk, and H. 
Hachenberg. BrennstChemie, 1958, 39, 336—43.—For simple 
analyses, for which the Orsat apparatus served previously, 
also for routine analyses, e.g. for cracked gases, the supporter- 
gas method with CO, after Janak, has proved excellent. For 
complex mixtures, liq, and research the heat conductivity 
method is indispensable. An apparatus, described and 
illustrated, demonstrates experiences with gas-chromato- 
graphic analysis of gaseous hydrocarbons with up to 30 
components, in which each component in the range of 0-01— 
99-8 vol% can be determined directly. The gas-chromato- 
graphic apparatus developed by Farbwerken Hoechst AG, 
according to the heat conductivity method, with four separat- 
ing columns, is described. A rapid, quant evaluation process 
is given, and a practical example illustrates the qual and 
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quant decomp of a hydrocarbon mixture and analysis in three 
hours. Ample relevant charts and tables are presented. 
7 refs. R. T. 


GAS 


1183. Technical problems arising in adapting town gas 
appliances for natural gas. (In Italian.) P.Delbourg. Riv. 
Combust., 1960, 14, 30-58.—After rapidly reviewing the main 
technical problems arising in adapting town gas appliances 
for natural gas, the author sets forth the solutions adopted in 
this respect in France. He points out, however, that French 
experience in the field of natural gas is very recent. The 
administrative and commercial aspects of the question are 
not dealt with. Natural gas will play an important part in 
the near future in the French and European power market. 
Mindful of this fact, Gaz de France and French appliance 
manufacturers are now making considerable efforts to make 
available to their users burners allowing town gas and other 
fuels to be successfully replaced by natural gas. At this 
time, when the use of natural gas in Europe is entering a new 
phase, France intends taking an active part in this develop- 
ment. Finally, the author extends a special word of thanks 
to Italian engineers who have acquired wide experience in 
this field, which they never hesitated to extend to those who 
asked for it. (Author’s abstract.) 


1184. Natural gas in the Netherlands. (In Italian.) Ch. A. 
Hofman. Riv. Combust., 1960, 14, 59-67.—The author draws 
a technical and economic picture of the natural gas supply in 
the Netherlands to-day. At the present time ca half the entire 
Dutch territory is connected up with the natural gas grid, 
which supplies ca 25% of the total quantity distributed over 
urban supply systems (2 million m*/day). The price the 
supply companies charge for natural gas (14-828 cents of a 
florin, equivalent to 24-308 Italian lire per m* of gas at 
8-800 kcal) is not based on the cost of the gas, but has been 
fixed so that even for the best equipped manufacturing 
companies there is every advantage in the change-over from 
production of coal gas to the purchase of natural gas. The 
gas produced in the western part of the country contains 
considerable sulphur (from 0-4 to 20 g/m*), which is eliminated 
by wet or dry processes to obtain a purified gas with less than 
5 mg/m* of H,S. The pipe system is designed for a pressure 
of 40 kg/cm? in urban centres, but for safety’s sake operates 
at 8 kg/em*. In conclusion, the author states his personal 
conviction that natural gas, being available only in limited 
quantities and of a higher quality than coal or fuel oil, should 
not be used for routine technical purposes, but employed for 
the more refined uses. (Author’s abstract.) 


1185. Measures and proposals for increase in consumption of 
butane-propane mixtures. (In Serbo-Croat.) H. Pavlovic. 
Kemija u Industriji, 1959, 8, 295-7.—A report is given on the 
existing production and consumption of butane—propane 
mixtures in Yugoslavia. Possibilities for increasing the sale 
of liquefied gas are discussed, also problems of a more intensive 
consumption development of butane, for which favourable 
conditions exist. (Author’s abstract.) 


ENGINE FUELS 


1186. Jet fuels. ©. T. Sutton. Petrol. Times, 8.4.60, 64, 
246-—9.— During the last few months there has been increasing 
discussion and questioning on the nature of JP.4, the U.S. 
specification for aviation turbine gasoline, because of tankers 
involved in accidents whilst transporting this product. This 
paper is designed to remove certain misconceptions concerning 
the nature of jet fuel, and deals with volatility, flash point, 
and inflammability limits. Means of ignition, gas/air atm, 
explosive force, flame speed, and other factors are discussed, 
and it is concluded that the vapour-producing powers of 


JP.4 are exactly similar to those of crudes and certain special 
products of similar vapour pressure. Consequently, no 
further hazards are encountered in transporting JP.4 than 
other petroleum products of similar volatility. A. D.8, 


1187. Comments on the formula for calculation of lean 
mixture knocking characteristics of aviation gasoline grade 
100/180. J. R. Lodwick. J. Inst. Petrol., 1960, 46, 55.— 
Niklasson’s formula (cf Abs 468, 1960) for calculating the 
lean mixture knocking characteristics of aviation gasoline 
grade 100/130 is assessed using data obtained on 40 samples 
of this grade of gasoline. Deviations between expt and 
calculated ratings of +1-3 and —4-0 were obtained, and the 
formula postulated a decrease in the rating as the TEL 
content increases. It is concluded that Niklasson’s formula 
should be used with caution. A. D.S. 


1188. Formule for calculation of lean mixture knocking 
characteristics of aviation gasolines. R. Niklasson. J. Inst. 
Petrol., 1960, 46, 54.—Formule are given for calculating the 
lean mixture knocking characteristics of aviation gasoline 
grades 80, 91/96, 108/135, and 115/145. The knock values 
are related to a function of the sp gr, dist temp at 10 and 50°, 
evaporated, aniline point, and, where applicable, to the TEL 
content. A. D.S. 


1189. Use of TEL in U.S. gasolines. Anon. Oil Gas J., 
21.3.60, 58 (12), 127.—Tabulated details are given of the way 
in which TEL has been used to increase the ON of U.S. 
gasolines in the period 1926-59. A. D.S. 


GAS OIL AND FUEL OIL 


1190. The use of heterocyclic tertiary amines for the control 
of corrosion caused by flue gases. E. B. Davies and B. J. 
Alexander. J. Inst. Fuel, 1960, 38, 163-73.—Development 
of heterocyclic amines for the control of “ cold end” acid 
corrosion inhibition is traced with details of lab experimenta 
work followed by pilot-plant probe tests leading to full-scale 
installations on boiler plant, including ship’s air heaters and 
economizers. Injection of 0-03°%, of the amines by wt of the 
rated fuel capacity into the flue gases in installations burning 
high sulphur content fuels affords protection. A coagulating 
effect of these amines on stack solids was noticed, and it may 
be possible to use this as a means of reducing acid soot 
emission. Provided that the correct amount of inhibitor 
reaches the metal to be protected, flue gas temp may be 
reduced to as low a figure as is practicable from other con- 
siderations, thus achieving max thermal efficiency. 
A. D.S. 


1191. Alterations in hydrocarbon structure by catalytic de- 
sulphurization of gas oil. (In Italian.) A. Cirelli and M. 
Nuzzi. Riv. Combust., 1960, 14, 99-117.—The cat hydro- 
desulphurization of middle petroleum dist (gas oils) involves 
not only the hydrodesulphurization reactions but also altera- 
tions in the hydrocarbon structure consisting chiefly of re- 
actions of saturation of the aromatic structures, cyclization, 
and stereoisomerization. These alterations were studied, 
using a straight-run gas oil and a cat cracking gas oil, by means 
of Waterman’s structural analysis accompanied by uv 
spectrometry, fluorescent indicator chromatography, and 
selective hydrogenation. (Authors’ abstract.) 


LUBRICANTS 


1192. Additives for lubricants. G. H. Thornley. Inst. 
Petrol. Rev., 1960, 14, 112-15.—The use of EP additives in 
hypoid gear lubricants is discussed and typical results in the 
four-ball and SAE machines tabulated. Application of 
load-carrying additives to automotive valve trains is also 
considered, with particular reference to zine dialkyl dithio- 
phosphates. The various problems met in formulating 
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lubricants for two-stroke engines are enumerated and the 
effect of exhaust port blocking on performance shown 
graphically. 

In steam turbine oils the need for oxidn and rust inhibitors 
is discussed, and the use of additives for improving load- 
carrying properties for highly stressed marine turbine re- 
duction gearing considered. Highly basic additives find 
application in large, slow-moving, cross-head marine diesel 
engines to cope with acidic combustion products. Finally, 
additives for use in synthetic gas turbine lubricants are 
discussed, and four-ball machine results are tabulated for 
esters containing different additives. A. D.S. 


1193. Fatigue of rolling bearings. H. H. Schreiber and G. 
Ulsenheimer. Wear, 1960, 3, 122-43.—The literature on 
pitting of rolling bearings is reviewed. Pitting is the result 
of stress fatigue by cyclic loading rather than of wear or 
corrosion. The influence of inhomogeneity of the steel, 
causing local stress conen, the types of stress responsible for 
fine cracks, and the influence of lubricants are discussed. 
The two most important factors which determine the life of a 
rolling bearing are the load and the lubricant. 76 refs. 
G. B. 


1194. Friction and lubrication in engines, in particular with 
added colloidal graphite. J. U. Augustin. Wear, 1960, 8, 
114-21.—The nature of the surface films on rubbing surfaces 
and the corrosive effect of HP additives are discussed. Static 
tests, a road test, and tests with motored engines show that 
the addition of colloidal graphite to the oil or the application 
of a graphite film to the cyl walls by electroplating reduces 
corrosion. A short run with graphited oil also gives protection 
against rusting during storage. G. B. 


BITUMEN, ASPHALT, AND TAR 


1195. Briquetting with petroleum bitumen as binder. (In 
German.) P. Zakar and J. Toth. BrennstChemie, 1958, 39, 
373-8.—Difficulties present themselves in the change-over 
from coal tar pitch for briquetting in many lands. Such 
difficulties may be prevented by knowledge of the behaviour 
of the two binders. Knowledge of the rheological properties 
is important, for this, information on pen, soft pt, duct, n, 
also visc at high temp is suitable. Bitumen quality depends 
on its origin and method of production. Bitumens for the 
briquetting industry are different in different lands. Thus, 
the technology of bitumen briquet production must be 
adjusted to the rheological properties of the bitumen used. 
Warm-spraying seems to be advantageous. Comparative 
briquet investigations show that briquets produced with 
bitumen as binder possess favourable properties as regards 
handling and weather resistance. 33 refs. R. T. 


1196. Effect of grain form, grain size, and surface roughness 
of the stone portion on the strength of bituminous structural 
mixtures. (In German.) T. Temme. Bitumen, Teere, 
Asphalte, Peche, 1958, 9, 286—9.—F actors influencing approval 
of stone materials in road coverings—mixture density, grain 
composition, form and size, surface texture, and other 
mineral conditions are discussed. So far, density or pore 
cont and granulation were paramount in judging the mixture. 
Lowering pore space or increasing compression density leads 
to increase in the angle of inner friction of a grain mixture 
and thereby to improvement in its bearing capacity. Tests 
described with supporting curves show that the angle of inner 
friction of similarly granulated stone—as regards pore space 
and lateral pressure—is not influenced by grain size, With 
more-graded mixtures relationships are otherwise. For a 
definite pore cont of a granular mixture the angle of inner 
friction appears to rise considerably when angular particles 
replace rounded ones. This grain form improvement is 
explained also partly by a rise in surface roughness. How- 
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ever, for samples similarly compressed, increased angularity 
appears to cause only a small increase in the angle of inner 
friction. More angular mixtures require greater compressive 
action for the same compression, with them the angle of 
inner friction—with the same pore cont—is greater than with 
equally compressed round grain mixtures. Strength pro- 
perties of a grain mixture are influenced considerably by the 
surface roughness of the individual constituents of the 
mixture. 


1197. Petroleum bitumen for briquetting. (In German.) 
P. Z-G. Mozes. Bitumen, Teere, Asphalte, Peche, 1958, 9, 
275-80 (cf Abs 961, 1958).—Foreign coal tar pitch is replaced 
largely in Hungary by petroleum bitumen obtained from 
Nagylengel crude oil, in the briquetting industry. This 
article deals with choice of the most suitable bitumens, 
irregular properties of mineral and brown coal pitches, and 
technological questions, 24 refs. 


1198. Investigations on coal tar bitumen mixtures. (In 
German.) K. Krenkler. Bitwmen, Teere, Asphalte, Peche, 
1958, 9, 271-4; 10, 301-7; 11, 335-40; 12, 367-70.—Pt 2. 
Adhesive power is measured by the force required to detach 
polyvinylchloride strips from 1-mm-thick bitumen films on 
glass plates, or to rupture the bitumen films at const temp. 
In view of tar and bitumen miscibility dependence on com- 
position, a series of tars produced by different coking methods 
—or their soft pitches—were mixed with 10, 20, 30, 40, 50, 
60, 70, 80, and 90% bitumen and tested for adhesive power. 
Curves are very variable. In one case bad adhesive power is 
shown with a mixing gap between 30 and 50% bitumen, 
another case shows complete compatibility with adhesive 
power fall in the middle ratios, attributed to soft pt depression. 
This is not a negative phenomenon, being corrected easily by 
raising the soft pt of the components 1°-2°C. This curve 
shows a marked similarity to Nissel’s drop pt curves for 
bitumen-—paraffin mixtures. The similarity exists in that 
paraffin in bitumen acts the same as bitumen in tar. Above 
a crit quantity of paraffin in bitumen, or bitumen in tar, 
droplike separations occur which are distributed in the other 
phase in emulsion form and raise the vise. On exceeding the 
crit limit the system reverses in both cases; the oily separation 
enters the outer phase. In both tar—bitumen and bitumen— 
paraffin mixtures, loss of adhesive power is combined with 
this occurrence. Pt 3 discusses results obtained with soft 
pitches of low, medium, and high C-cont. C-rich pitch with 
Venezuelan bitumen shows a sharp rise in adhesive power, but 
at 15% dissociation commences and continues up to 80%. 
Medium-C pitch takes up ca 30% bitumen and has a gap only 
from 30 to 50% bitumen. C-lean pitch is compatible with 
bitumen in all proportions. Results confirm former conclu- 
sions that bitumen compatibility of a tar decreases with C- 
cont of the tar. Bitumen miscibility is improved by replacing 
anthracene oil plasticizer by tar oil fractions. With any 
bitumen, softer pitch is more compatible than harder. The 
permissible amount of miscible bitumen increases from 
paraffin-base over mixed-base to Venezuelan and Mexican 
bitumen, whereby the miscible quantity of bitumen increases 
from C-rich over normal to C-lean, aging-resistant pitch. 
Increasing hardness is better in bitumens of the same origin. 
Bitumen compatibility with a tar binder is shown to be allied 
closely to the related aromatic cont of the bitumen and tar. 
Tar compatibility with bitumen increases with asphaltene 
cont, which increases the plasticity range. Asphaltene cont 
derives from the crude oil and is essentially aromatic in 
character. Pt 4 discusses the influence of the tar composition. 
C particles, microns, form micelle nuclei on which higher-mol 
tar resins are adsorbed. In between is the non-orientating 
intermediate micellar phase, chiefly tar oils. Only tar oils 
are adsorbed by the intermediate micellar phase on mixing 
with bitumen. The tar oils of the intermicellar phase mix 
with bitumen constituents and—through the bitumen oils— 
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the solvent energy of the tar oils is reduced. At higher C- 
cont of the tar more micelle nuclei are present and more tar 
oils and tar resins are micellar-combined, so that the portion 
of the non-micelle orientating phase becomes smaller as the 
C-cont increases. However, the smaller the intermicellar tar 
phase, the more unfavourable is the ratio tar oil/bitumen oils 
and the sooner is the pt reached where the decreased solvent 
energy of the intermicellar phase is able no longer to retain 
the tar micelles in solvation, i.e. they fall out. Practical 
evaluation of the investigation results shows miscibility to 
depend first of all on the free C-cont of the tar. Miscibility is 
improved considerably by cutting back pitch with high-bp 
tar oil fractions. The lower the soft pt of the 300 C pitch, the 
better is the miscibility with bitumen. Based on this, tars 
of good and bad miscibility and factors governing bitumen 
miscibility with tar are presented. Pt 5 discusses comparative 
tests between bitumen-rich (VT-) tars and pure road tars. 
For these tests standard road tar vise 250-500, aging-resistant 
(weather-)tar vise 250-500 and VT-tar vise 250-500 were 
taken. The plasticity range of VT-tar lies ca 4°-5° C above 
that of the pure tar. The attainable plasticity increase is 
relatively very small; ca the plasticity of an extract bitumen 
is attained, i.e. the lowest plasticity range among bitumens. 
Aging-resistance of the VT-tar is better than that of standard 
tar and approx equal to that of aging-resistant (weather-) 
tar. This results from the use of aging-resistant tars (weather 
type) for VT-tar production. Proposals are made for testing 
bitumen-rich tars. It is important that the soft pt of the 
300° C-residue is lower than that of the former bitumen tar, 
it should lie in the range of 20°-30° C K.-S. To determine 
the plasticity range the point of refraction of the 300° C 
residue must be determined. This should be not more than 
—5°C. The most important test, decisive for the usefulness 
of a bitumen-tar, might be the duct val of the 300° C residue 
aged at 163°C. This should be carried out at 30° C below the 
K.-S. soft pt. 53 refs. BR. F. 


1199. Solvent binding in bituminous materials. (In German.) 
H. Walther. Bitumen, Teere, Asphalte, Peche, 1958, 9, 318— 
22.—Experiments are described with numerous supporting 
charts to determine solvent vaporization from bituminous 
lacquers and road building materials. The investigation was 
prompted by observation that lacquers and cutback binders 
dry at different rates. This phenomenon is especially striking 
with lacquers and coal tars on a brown-coal-tar basis. Experi- 
ments show that solvent binding in bituminous lacquers and 
solvent-containing road building materials is dependent 
extensively on the chem nature of the bituminous materials 
used. Brown-coal-tar pitches behave abnormally and per- 
sistently retain the solvent. Judging the drying times only 
on the basis of analytical data of the solvent is therefore in- 
accurate. Vapour pressure estimation of the solutions is 
superior to conventional vaporization tests for judging solvent 
binding. Vapour pressure or vaporization rate can be raised 
considerably by relatively small addn of low-bp alcohols, 
which do not disturb the solvent equilibrium. R. T. 


1200. Influence of synthetic resins or synthetic materials and 
their cleavage products on bitumen at high temperatures. (In 
German.) F. Génnel. Bitwmen, Teere, Asphalte, Peche, 
1958, 9, 308-12.—Small amounts of halogen-free polymer 
additions produce, at 200°-220° C, only small changes in the 
physical properties of bitumen. By chromatographic elution 
analysis of a bitumen treated with polyisobutylene only, 
mixing of the two cpds is verified. Under the same conditions 
halogen-containing polymer additions to bitumen increase 
considerably the plasticity range and reduce pen and duct. 
The reaction assumed as a cat action of the cracked HCl gas, 
not—as originally assumed—as cross-linking of the un- 
saturated double bonds arising from the polymers under 
HCl-gas cleavage, with those of the bitumen. Small amounts 
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of metal halogenides, e.g. Fe,Cl,, of high valencies suffice to 
exert a strong influence on the mol enlargement. Therefore 
Fe,Cl, formation may be regarded as the reason for each 
incidental change. In this O, has an accelerating effect, 
Proof of a chem change of the bitumen is produced by 
chromatographic elution analysis. Rise of soft pt and 
decrease in pen and duct rest on the assumption of decrease in 
low mol with formation of higher-mole portions of the 
bitumen. Maltenes and resin cont decrease, the asphaltene 
portion increases. No huge mol formation takes place by 
cross-linking of plastic mol with bitumen mol. R. T. 


1201. Information on viscosity of coal tar products. (In 
German.) H-G. Franck and O. Wegener. Bitumen, Teere, 
Asphalte, Peche, 1958, 9, 341-5; 372-4.—Pt 1. The present 
work plans to arrange temp functions of the vise of all 
important coal tar products in a clear scheme. It aims to 
produce accurate data for converting abs units into con- 
ventional vise characteristic val, and conventional units into 
each other. Applicability of viscometers for measuring vise 
is discussed. Formule are derived for relevant calculations, 
Pt 2. For temp dependence of abs vise of road tars, results 
obtained in the road tar viscometer for eight German road 
tars are presented in tables and charts. Measured val are 
shown to compare well with calc val. Formule show that it is 
not permissible to use a const factor for converting abs visc 
into STV-sec. This factor is much more visc-dependent. 
Factors are given for converting STV-sec/10-mm nozzle and 
for 4-mm nozzle into abs units. Rn. TF. 


SPECIAL HYDROCARBON PRODUCTS 


1202. Some technical aspects of high-boiling, high-aromatic 
solvents. G. H. Fairtlough and J. E. Loible. Paint Tech., 
1960, 24 (268), 13-15.—The quest for improved solvents for 
surface coatings has led to high-boiling, high-aromatic 
products from the petroleum chemical industry having 
excellent solvent properties, low odour, high fl pt, and close 
boiling ranges. Results of expt with such solvents in varying 
systems are described and comparisons drawn with toluene 
and xylene. Advantages are shown in long oil alkyd enamels, 
chlorinated rubber systems, alkyd/amino stoving finishes, and 
epoxy resin-based systems. 

Properties and performance of these solvents suggest use in 
finishes such as dipping lacquers, roller coating systems, 
electrostatically applied paints, and high solids finishes. 

A. 8. 


DERIVED CHEMICAL PRODUCTS 


1208. Manufacture and use of acrylonitrile. (In French.) J. 
Hincky. Bull. Ass. frang. Tech. Pétrole, 1960, 79-99.—Main 
production methods, based either on HCN (dehydration of 
ethylene cyanhydrin; C,H, + HCN; CH,CHO + HCN) or 
on propylene, are outlined, followed by discussion of uses: 
fibres (659%), synthetic rubber (17%), plastics (8%). 


1204. Trichlorethylene. (In Serbo-Croat.) G.  Zunec. 
Kimija u Industriji, 1959, 8, 584-7.—As with almost all 
chlorinated hydrocarbons, trichlorethylene is toxic. This 
article is a guide to the handling of trichlorethylene while 
working with it, and also presents in a condensed form the 
chemistry of this material. Special attention is devoted to 
its poisonous and harmful influence on various human organs. 
Finally, instructions for accident prevention and advice on 
first aid are given. (Author’s abstract.) 


1205. Petrochemicals in Australia. Anon. Chem. Engng 
Min. Rev., Feb 1960, 52 (5), 43.—Projects for the construction 
of plant are reviewed. G. B. 
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CORROSION 


1206. Planning the corrosion control programme. P. H. 
Miller. Pipe Line Ind., March 1960, 12 (3), 24-31.—A list of 
the detailed functions of a pipeline corrosion control depart- 
ment is reprinted from the procedures manual of the Texas 
Eastern Transmission Corpn. Much use is made of drawings. 
A selection of report forms is shown in facsimile. The work is 
combined with other field instrumental measurement to 
reduce the area covered by each engineer. G. B. 


1207. Repairing galvanized surfaces. L.S. Metcalfe. Prod. 
Mon., March 1960, 24 (4), 42-3.—For galvanizing articles 
which cannot be dipped, a synthetic resin-based paint is 
available which contains 95% of Zn in the dried film. 

G. B. 


1208. Review of marine applications [of cathodic protection]. 
P. H. Hopwood. Corrosion Tech., 1960, 7, 118-20.— 
Sacrificial anodes are used for internal protection of tankers 
and for external protection of the hull. The design of the 
anodes is briefly considered. A survey ship anchored for 
long periods was adequately protected by an impressed 
current system fitted outboard only when at anchor. 
G. B. 


1209. Design for pipelines. Pt 1. D. Spector. Corrosion 
Tech., 1960, 7, 103-6.—The design of the cathodic protection 
system for the 6-inch Haifa to Tel Aviv product line is 
described. Special difficulties considered include incorporat- 
ing into the protective system a parallel 16-inch crude oil line 
laid after work had commenced, a large number of nearby 
structures, particularly telephone cables and irrigation works, 
and urban areas. 30 rectifier installations were planned 
with a total output of 10-kW feeding graphite anodes. 
Magnesium anodes were installed in Haifa and other locations 
where impressed current was not practical. G. B. 


1210. The sensitivity of sulphate-reducing bacteria to anti- 
bacterial agents. III. The nitroparaffin derivatives. E. O. 


Bennett, G. J. Guynes, and D. L. Isenberg. Prod. Mon., 
March 1960, 24 (5), 26-7.— Approx 200 derivatives are placed 
in seven groups according to the concn needed to inhibit 


‘growth of the bacteria. Some are highly effective; seven are 


effective in concn <25 ppm. : G. B. 


1211. How weather affects cathodic protection of pipelines. 
F. E. Costanzo. Pipe Line Ind., March 1960, 12 (3), 32-7.— 
Air and ground temp and rainfall and the current requirement 
and potentials at 25-ft intervals along a pipeline were recorded 
for seven years. The records show that rain in excess of 0-5 
inch caused a definite increase in current. Temp had no 
significant effect. G. B. 


1212. Distributed ground bed system for cathodic protection. 
A. F. Schmierer. Pipe Line News, March 1960, 32 (3), 44. 
The paper discusses cathodic protection of sections of poorly 
coated 24-inch pipeline laid in 1930, with particular reference 
to low resistance soil and alternate dry and wet soil conditions 
in a limestone strata region. One actual installation con- 
sisted of 81 anodes in 8000 ft with a rectifier rated at 96 amp 
at 36 v.. Anodes were l-inch x 60-inch Durichlor metal with 
coke breeze backfill, and the ground bed cable was size 2 AWG 
copper with polyethylene insulation. It was found in actual 
practice that an 8000-ft long bed and rectifier unit can be 
built and operated for an estimated 100 years for the same 
cost as reconditioning the same length of pipeline. 
M. F. M. 


1213. Keep the overall corrosion picture in mind when dealing 
with impressed current installations. W. A. Hutchinson. 
Pipe Line Ind., March 1960, 12 (3), 40-3.—The factors 
affecting the choice between sacrificial anodes and impressed 
current systems and the optimum layout of anodes are 
briefly discussed. The importance of low earth resistance is 
stressed. Typical rectifier units and ground beds are 
described. G. B. 


ENGINES AND AUTOMOTIVE EQUIPMENT 


1214. What lube oil analysis can tell you about engines. 
W. E. Scruggs. Pipe Line Ind., Feb 1960, 12 (2), 40-5. 
Periodic tests of the lub oil are used as a guide to engine 
condition. The oil sample is taken from the oil return line 
to the engine and tested for visc, water content, and neutraliza- 
tion number. If any of these indicate abnormality a com- 
plete set of tests is made. The last two are also used on 
turbine oils. Vise increase may denote excessive temp, visc 
decrease indicates fuel dilution or similar contamination, 
water in the oil indicates either condensation of combustion 
products or a leak, increasing neutralization number indicates 
excessive oxidn. Examples are given in which oil tests 
showed the need for engine overhaul. G. B. 


1215. GMR Stirling thermal engine. Anon. Mech. Engng, 
N.Y., April 1960, 82 (4), 88-9.—The GMR Stirling thermal 
engine has been developed co-operatively by NV Philips 
Gloeilampenfabrieken, Holland, and General Motors Corpn. 
The engine works on the well-known Stirling cycle, but the 
design is otherwise new. The principal parts are three 
thermodynamic loops, two pistons in a single cyl, and a 
rhombic drive mechanism. The engine will operate from 
any heat source of sufficiently high temp. 

The engine has advantages in power output, quietness of 
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operation, and cleanness of exhaust, but it will cost appreciably 
more than other modern engines because of the complexity of 
the heat-exchanger construction required. D. W. G. 


1216. Measurement of diesel exhaust smoke. Anon. Avo. 
Engr, April 1960, 50 (4), 154-6.—For measurement of the soot 
content of diesel engine exhaust gases, Robert Bosch of 
Stuttgart have developed a smokemeter based on an earlier 
design developed by the Saurer Co in Switzerland. In the 
Saurer meter exhaust gas was aspirated through a filter paper, 
and the discoloration of the paper was evaluated against a 
scale. This design did not allow accurate visual estimation, 
and suffered from problems of condensate formation and un- 
wanted heat. Also, the instrument was hyper-sensitive to 
changes in sampling technique and atmospheric conditions. 
With the Bosch smokemeter, these drawbacks are overcome 
by the use of a powerful suction pump to take the sample; 
by locating the filter paper remotely from the exhaust line; 
and by photo-electric cell evaluation of the filter paper dis- 
coloration. The instrument can also be used on the road, as 
well as in the lab. 

The article gives full details of the design and operation of 
the smokemeter, and includes a sectional diagram of the 
sampling pump. D. W. G. 
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1217. Control of air pollution from oil-burning power plants. 
H. C. Austin and W. L. Chadwick. Mech. Engng, N.Y., 
April 1960, 82 (4), 63-6.—Research work by the Southern 
California Edison Co has resulted in practicable methods for 
reducing the particulate matter, sulphur cpds, and nitrogen 
oxide from fuel oil combustion. Some of the results may also 
apply to combustion of coal and natural gas and be helpful 
to control of air pollution in general. 

Plume opacity was limited by an electrostatic precipitator. 


1218. The world oil industry in the sixties. W.J. Levy. Oil 
in Canada, 11.4.60, 12 (24), 36-42.—The pattern of con- 
sumption and production is considered. An increase in 
consumption in the free world from the present 19 MM bd to 
32 MM bd is predicted, with new reserves exceeding increased 
consumption. Future trends in cost and price are considered 
by areas. G. B. 


1219. Oil’s challenge to the economist. R.G. Dunlop. Proc. 
Amer. Petrol. Inst., 1958, 6, 31-4.—The place of the economist 
in the oil industry is discussed. The duties comprise report- 
ing on the present, and forecasting the future, state of the 
economy, the industry and the company, and advising on 
financial policy. G. B. 


1220. What’s ahead for the sixties? M.P. Venema. Oil Gas 
J., 28.3.60, 58 (13), 124-6.—The outlook for the 1960s is one 
of bustling activity and dynamic growth. In the develop- 
ment of process technology and in the construction and 
expansion of refineries, the definite trend will be toward 
making greater volumes of higher-quality motor fuels, jet 
fuels, and petrochemicals. 

Speciality products will assume a growing importance in 
the scheme of the refiner. Growth will be selective, however, 
and the refiner must be up to date in the facilities he retains 
and be equally selective in processing ventures he undertakes, 
in order to realize the greatest return on investment. 

A. D.S. 


1221. Oil consignors to the U.K. in 1959. Anon. Petrol. 
Times, 11.3.60, 64, 186.—Shipments of oil from the W 
Hemisphere rose by 27% between 1958 and 1959, compared 
with a rise of 9% from the Middle East. Large increases 
came from Colombia, Trinidad, and Venezuela. The increase 
in quantity supplied by Sarawak is also notable. Full details 
on liq products are tabulated. A. D.&. 


1222. Oil and uranium, energy sources. (In French.) J. le 
Chatelier. Bull. Ass. frang. Tech. Pétrole, 1960, 3-31.— 
Lecture; data on capital and operating costs of nuclear power 
stations, tabulation of particulars of 40 plants. Vv. B. 


1228. Modern oil laws. D. A. G. Sarre and A. Unler. J. 
Business Law, 1960, 161-86.—Analysis, with comment, of 
recent oil laws of French Sahara, Iran, Libya, Turkey, and 
comparison of these with other oil laws, under headings of: 
scope of law; administration; persons who may undertake 
petroleum operations; concessions (duration of right, exemp- 
tion from import restrictions, export rights, repatriation 
rights, other rights); financial provisions; obligations; 
assignment of rights and employment of contractors; 


ABSTRACTS 


SAFETY PRECAUTIONS 


ECONOMICS AND MARKETING 


MISCELLANEOUS 


Filter bags were also effective, but they had disadvantages in 
cost and size. High proportions of sulphur dioxide and 
nitrogen oxide could be removed: (1) by passing the flue 
gases through a vanadium cat at high temp, followed by the 


introduction of ozone and electrostatic precipitation, or (2) by - 


charcoal adsorption. Neither of these methods, however, 
would be economically feasible for full-scale operation. 
Changes in boiler design were found to give substantial 
reductions in nitrogen oxide formation. D. W. G. 


1223. The economic outlook for 1959 and its impact on auto- 
mobile sales. R. J. Eggert. Proc. Amer. Petrol. Inst., 1958, 
6, 20-1.—The economic factors favouring high car sales in the 
U.S.A. in 1959 are briefly discussed. A 20% increase over 
1958 is forecast. G. B. 


1224. World tanker statistics fourth quarter 1959. Anon. 
Inst. Petrol. Rev., 1960, 14, 134—5.—Oil tankers under con- 
struction in the world during the fourth quarter of 1959 
totalled 270 ships of 4,870,869 gross tons. This was a decline 
of 348,794 tons compared with the previous quarter, and 
represented 50-8°% of total tonnage of merchant shipping 
under construction. Number of steamships under con- 
struction totalled 132 and motor ships 138. 

In Britain 60 ships were being built at the end of the year, 
representing 48-5°, of total tonnage under construction. 
Britain was the leading country of tanker registrations, with 
Liberia second, Norway third, and the U.S.A. fourth. Full 
details are tabulated. A. D. 8. 


1225. Some economic aspects of natural gasoline recovery. 
Pt 2. Absorber economics. Anon. Oil in Canada, 21.3.60, 
12 (21), 36-8.—The operation of oil absorption units and the 
selection and operation of refrigeration units are discussed. 
G. B. 


1226. Determining the cost of finding and producing gas under 
federal power commission regulation. S. P. Porter. Proc. 
Amer. Petrol. Inst., 1958, '7, 9.—A legal decision that the price 
of gas should be fixed by a regulating authority on the basis 
of cost necessitates the allocation of costs between oil and gas. 
This is impossible. The Federal Power Commission and 
intervenors propose a division on the basis of the total values 
of the respective products. This method is suitable for 
valuing and quite unsuited to costing. The method advocated 
by the author is to assess the proportion of benefit received 
by each product for each item of cost. Examples are given. 
G. B 


1227. Contemporary Sahara and petroleum. (In French.) 
J. Majorelle. Chim. et Industr., 1960, 88, 330—6.—Lecture. 
V. B. 


abandonment and cancellation; procedures applicable in 
cases of dispute. 


1229. Caterpillar perfects seismic analysis method to deter- 
mine rippability. Velocity tables now complete. Anon. 
Prod. Mon., March 1960, 24 (4), 26—7.—The state of con- 
solidation can be determined to a depth of 50 ft by a seismic 
method which needs only a geophone with an electronic 
counter and a sledge-hammer. The velocity of sound in 
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different media is shown in a table with an indication of the 
rippability of the materials. 6. 2. 


1230. Western Europe’s oil and energy requirements in the 
next 10-15 years. (In Dutch.) H. Hilling. Ingenieur, 
*s Grav., 22.4.60, 72 (17), M23.—The reasons for the doubling 
of the energy demands in Europe during the last 20 years are 
due to the general increase in industrial activity, the large 
increase in the standard of living, and the freer trading 
conditions existent to-day. During this period the pattern 
of energy consumption of the world has changed continuously 
in favour of oil. The total energy consumption of the world 
in 1958 was an equivalent of 30,000 million tons of coal, of 


Ambassador for Oil. John Rowland and Basil, Second Baron 
Cadman. London: Herbert Jenkins, 1960. Pp. 191. 
21s. 


When John Cadman began his career the present shape of 
the international oil industry was barely discernible; at the 
time of his death in 1941, at the age of 63, its main outlines 
were already clear. In this development Cadman had 
played an outstanding and significant role. 

Coming from a family of mining engineers, John Cadman 
began his career in the coal industry, but from an early age 
he showed the quality he possessed in peculiar degree of 
combining both the practical and academic aspects of his 
work—an ability which enabled him later, as chairman of a 
major oil company, to temper in his personal example the 
firm boundaries that too often divide industry, university, 
and public service. 

From Inspector of Mines, first in Scotland and then in 
his home county of Staffordshire, he was appointed Chief 
Inspector of Mines to the Colony of Trinidad and Tobago, 
where his first interest in oil was aroused. His early work 
there was concerned with matters other than oil, but his 
breadth of interest and flexibility of mind, coupled with a 
remarkable facility for achieving results under difficult 
diplomatic conditions, brought him into contact with ail 
mining problems on the island, of which the sharing of 
production from the asphalt lake formed one of the most 
difficult. On his return from Trinidad he became Professor 
of Mining at Birmingham University in his early 30s. His 
name, however, was already familiar in the world of oil, 
and at the age of 35 he was made a member of the Royal 
Commission to study the Persian oilfields. From then on 
his interest and work in oil grew increasingly, and with the 
onset of war the problems of oil supply absorbed an in- 
creasing amount of his energies. 

Peace brought the appointment of Technical Adviser on 
Oil to the British Government and a severance of his formal 
relationship with Birmingham University. From govern- 
ment service to the Anglo-Persian Oil Company seemed a 
logical step, and from there to the chairmanship of the 
company was only a short remove. Of the events during 
his career as chairman perhaps the most significant—and 
certainly the one which is recounted in greatest detail— 
was the re-negotiation of the Persian concession in the early 
1930s. 

Lord Cadman was a man whose energies always seemed 
sufficient for work over and above what would have fully 
occupied a normal person. His task as chairman of the 
committee investigating the working of Imperial Airways 
and on the inauguration of television in the U.K. were 
considerable achievements performed in addition to his 
work as chairman of two great oil companies. 

This is a readable book from which Lord Cadman 
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which oil and natural gas supplied 41%. By 1975 the total 
energy consumption is expected to be an equivalent of 50,000 
million tons of coal, of which oil and natural gas will supply 
61%. In Europe the trend is not so marked, as the oil and 
natural gas industries supplied only 24% of the energy require- 
ments in 1958, and this is expected to increase to 44% in 
1975. From the analysis of the energy requirements and 
taking into account that the oil industries known and esti- 
mated reserves are sufficient to meet long-term requirements, 
the author expects coal and oil to remain the two most 
important sources of energy for a long time to come. The 
problems of taxation of oil products, and competition between 
the oil companies and with the coal industry in general, are 
also discussed. D. C. E. de W. 


emerges as a man essentially humane, outspoken, and 
honest. It is, nonetheless, unsatisfactory in its gaps and 
omissions and in its superficial dealing with many crucial 
matters. The mists of reticence have dulled the edge of 
history and blurred the outlines of a man whose pungency 
of expression of opinion—which gleams forth in one sole 
example—is obscured by quotations which are frequently 
no more than commonplaces. The literature of the oil 
industry has still to learn that public relations is not 
enough—or, rather, that this is bad public relations. 
G. C. 


Oil on Stream! A History of Interstate Oil Pipe Line Co, 
1909-1959. John L. Loos. Baton Rouge: Louisiana 
State University Press, 1959. Pp. xvi + 411. 


Past and present members of this pipeline company and 
of its predecessors will welcome and value this book. It 
is a very readable history of one of the biggest American 
pipelines from its beginning in 1909. At the time when the 
Standard Oil Co of New Jersey was building the Baton 
Rouge refinery, a pipeline was needed to bring to it crude 
oil from Oklahoma. Its own subsidiary, the Oklahoma 
Pipeline Co, was responsible for the work in that state, and 
the Standard Oil Co of Louisiana carried on from the 
border. 

Apart from some interesting photographs and a brief 
description of the laying techniques in the very early days, 
long chapters are devoted to the battles with the Interstate 
Commerce Commission (from 1912) and the Federal Trade 
Commission (from 1914). Employee relations also occupy 
a long section, and much of the rest is company biographical. 

Except to those who study American industry—govern- 
ment relations, the book will not have a wide appeal to 
readers in the U.K. M. E. H. 


Proceedings of the Joint Symposium on Instrumentation and 
Computation in Process Development and Plant Design. 
Organized by the Institution of Chemical Engineers, 
the Society of Instrument Technology, and the British 
Computer Society. London: Institution of Chemical 
Engineers, 1959. Pp. 175. £4 (£3 to members of 
sponsoring bodies). 

This volume of collected papers is organized in five 
sections, entitled ‘‘ The Improvement of Process Efficiency,” 
‘** Process Control Systems,” ‘‘ Application of On-line Com- 
puters,” “‘ Design and Use of Analogue Computers,”’ and 


““The Use of Computer Techniques in Large and Small 

Companies.” Each section is followed by discussions which 

took place at the symposium, these discussions being of a 

generally high standard, and serving to show the material 

in a more balanced light than would otherwise be the case. 
R 
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Processes of interest to the petroleum industry which 
were discussed included blending, compression, distillation, 
heat exchange, and plant design, and some possible ways 
in which computers may be of aid in these areas are 
examined. 

The book is, by its nature, somewhat disjointed, and on 
each topic prior knowledge of previously published work is 
assumed, so that most workers engaged in the fields covered 
will probably find something of interest to them, while other 
parts of the book will have no appeal. The book will be of 
little use to those seeking to find an easy entry into the 
world of computer and control techniques. However, it 
has succeeded in defining the areas of process development 
where major advances in automation techniques may be 
reasonably expected, and has given a good indication of the 
progress that has been achieved to date. Fr. . ©, 


Additives for Lube Oil. A Study of the Market. Houston, 
Texas: Science Information Associates, 1960. Pp. 

106. $9.25. 
The United States market is surveyed and additive types 
discussed; there is a later section dealing with additives in 
more detail, and an extensive list of references, largely to 
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additive patents. The latter might have benfited by the 
inclusion of relevant dates. It is a little surprising to seg 
text references to rust inhibitors concerning themselves 
only with those in IC engine storage oils, and ignoring the 
types widely used in steam turbine and other industrial oils, 

U.S. lubricating oil additive manufacture is shown to be 
concentrated in a few hands, and the prospective entrant 
into this field is warned of his difficulties—the high cost of 
marketing and technical service and the extensive testing 
and research facilities required. The U.K. manufacturer 
might well be content with fewer than the 50 to 60 base 
stocks with which, the book suggests, additives should be 
checked for response. However, it is shown that there are 
some U.S. manufacturers undeterred by the difficulties and 
ready to challenge the big five or six. 

Sections on lubricating oil manufacture and testing seem 
superfluous, and contain a number of errors. The inclusion 
of sulphuric acid and aluminium chloride among “ solvent 
extraction agents ” strikes the reviewer as rather odd. The 
editing has been careless and there are many misprints, 
while a reference on p. 46 to materials “‘ tabulated in Table 
I through VIII” is neither preceded nor followed by any 
numbered tables in the book. 


ERRATUM 
Abs. 451, 1960. The journal quoted in this abstract should be Erdol u. Kohle, not BrennstChemie. 
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1231. Synthesis of dolomite: application to the phenomenon 
of dolomitization. (In French.) G. Baron. Rev. Inst. frang. 
Pétrole, 1960, 15, 3-68.—After referring to the types of 
dolomite and to the phenomenon of de-dolomitization, the 
geochemistry of dolomite is discussed, and past experimental 
work on the synthesis of dolomite is reviewed. Some of this 
called for conditions which are improbable in nature. New 
experiments and the results are described. The solid phases 
which appeared in some of these showed reflections charac- 
teristic of dolomite. The parent soln were CaCl,, MgCl,, and 
Na,CO,, with temp of 140°-200° C, pressure of 12-20 kg/cm? 


and initially CO, at 5 kg/cm? in one series of experiments, the 
duration being six days. Experimental dolomitization of 
calcite was obtained. Concentrated soln were required in 


1282. Geologic evaluation of aerated water-drilled wells. 
P. L. Gassett. World Oil, April 1960, 150 (5), 141.—The use 
of aerated water in drilling has presented problems in geo- 
logical interpretation of cuttings, but provided precautions are 
taken the section can be properly evaluated. The buoyancy 
effects of aerated water must be considered when comparing it 
with conventional fluid drilling; it is the effective bit weight 
that must be observed. Cuttings from uphole erosion can be 
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distinguished from those circulating from the bottom, as the 
percentage of material from uphole tends to increase with 
depth. Cuttings in deep wells or wells with hard formations 
may be small, but they are generally large enough for micro- 
paleontological work. Swelling clays are difficult to identify, 
and cuttings tend to slow down in cavities drilled at great 
depth. 


1233. Application of geology in computing depletion of pro- 
ducing properties. T.C.Hiestand. Bull. Amer. Ass. Petrol. 
Geol., 1960, 44, 409-22.—-Geological information is a necessary 
ingredient in establishing the proper accounting and evalua- 
tion of capital loss each year a producing lease property is 
being depleted. By definition, the depletion of a property is 
reduction in sales value equal to value of minerals, rocks, and 
fluids produced and sold from the premises daily and annually. 

Management can know its business is solvent only by ex- 
amination of the evaluation of each producing lease property, 
quantitatively prepared by exploitation personnel: cumula- 
tive production of oil, gas, and water, daily production, and 
estimates of recoverable oil are vital statistics. 

To go into details of individual properties would be beyond 
the scope of this discussion, and a single example is cited here- 
in, taking a typical lease based on statistical average for 
the U.S.A. E. N. T. 


1234. Can petroleum be of pedogenic origin? RK. B. Cate, Jr. 
Bull. Amer. Ass. Petrol. Geol., 1960, 44, 423-32.—The marine 
character of most petroleum-bearing sediments has generally 
discouraged speculation on the possibility of a pedogenic (soil) 
origin for oil. The aim of this paper is to suggest a tentative 
hypothesis to explain such a pedogenic origin. This hypo- 
thesis is that the downward movement of organic matter 
through the weathering profile results in its transformation to 
petroleum and other bituminous materials. More specifically, 
the combined movement of organic matter, metals, and clay, 
known as podzolization, is suggested to be a series of “ cata- 
lytic ’’ reactions, in which the metals and clay are temporarily 
mobilized in association with the organic matter, with the 
metals and clay being later redeposited, while the organic 
matter is progressively altered to petroleum-like substances. 
The oilfields of NE Brazil might be a logical site for study 
in view of the widespread occurrence there of massive laterite, 
underlain by a variety of “‘ bitumens,” some of which seem to 
have migrated downward. E. N. T. 


1235. Relation of environmental energy levels and ostracod 
biofacies in E Mississippi Delta area. D. M. Curtis. Bull. 
Amer. Ass. Petrol. Geol., 1960, 44, 471-94.—Although the 
concept of environmental energy levels is widely applied to 
interpreting textural and structural properties of sediments, it 
has not generally been applied to an understanding of the 
distribution of the organisms which form an integral part of 
the sediments. 

Analysis of ostracod distribution and abundance data shows 
distinct offshore and inshore biofacies, each recognized by a 
characteristic ostracod assemblage and different gross faunal 
characteristics. Offshore biofacies have greater numbers both 
of species and individuals, and a higher number of mature 
carapaces. Inshore biofacies have fewer species, generally 
fewer individuals, and mostly immature carapaces. 


E. N. T. 


1236. Depositional and structural history of NW Hartburg 
field, Newton Country, Texas. M. Bornhauser. Bull. Amer. 
Ass. Petrol. Geol., 1960, 44, 458-70.—The purpose of this 
paper is to present the well-documented geologic history of the 
NW Hartburg field, located in the extreme S part of Newton 
County. The geology of this field discloses an interesting 
relation between sedimentation and structural development, 
and also illustrates a local structural type occurring in, and 
being characteristic of, a heretofore undescribed Gulf Coast 


producing and structural trend. The new regional feature, 
for which the name Hartburg flexure is suggested, has been 
traced, so far, from the W edge of Central Jefferson County, 
Texas, E into Acadia Parish, Louisiana, a distance of cq 
125 miles. 

The various structural and depositional features (folds, 
faults, truncation, channels, etc.) observed in this trend are 
particularly well exhibited in the NW Hartburg field area, and 
indicate a structural development which, reaching a climax 
during earlier Frio time, can be divided into four stages which 
are discussed herein. E. N. T. 


1237. Take a second look at South Louisiana. L. C. Jarrell, 
Oil Gas J., 16.5.60, 58 (20), 220.—Small companies are entering 
the search for oil in S Louisiana, where well potentials are 
excellent and recoveries high. There are now 25 giant fields 
(over 100 million brl) in S Louisiana, including four offshore 
fields. Reservoir sand porosities are high, 28-35%, and 
permeabilities range up to over 3000 mD. Multiple reservoirs 
occur with water drive. Recoveries range from 300 brl/acre-ft 
in the Cockfield to over 1500 brl/acre-ft in the Miocene, 
Drilling along trends is recommended for multiple pays, and 
Oligocene and Miocene pays are the best first prospects, 
Four refs. C. A. F. 


1238. Asphalt from well, Dickenson County, Virginia. A.J. W. 
Headlee. Prod. Mon., April 1960, 24 (6), 28-30.—The 
composition and properties of a sample of asphalt found at 
5752 ft in the Marcellus black shale at the contact of the Pine 
Mountain fault are described. This asphalt is similar to the 
high-boiling S fractions from Appalachian coals, and is similar 
in some respects to grahamite. G. B. 


1239. Tarzana fan, deep submarine fan of late Miocene age, 
Los Angeles County, California. H. H. Sullwold, Jr. Bull. 
Amer. Ass. Petrol, Geol., 1960, 44, 433—-57.—The area investi- 
gated is the outcrop of strata of Mohnian age (roughly equiva- 
lent to the lower member of the Modelo formation) along the 
N flank of the Santa Monica Mountains, Los Angeles County, 
California. 

The Modelo formation reaches a thickness of more than 
5000 ft, including two members, lower and upper, each con- 
stituting roughly half of the total thickness. Its age is late 
Miocene, including both Mohnian and Delmontian stages. 
The type section of the Mohnian stage is along Topanga 
Canyon Boulevard in the W part of the area. The formation 
consists mostly of shale, but contains many large lenticular 
bodies of sandstone. Faulting has been fairly continuous; 
many faults terminate upward against unconformities, and 
others have had rejuvenated movements. E. N. T. 


1240. New era seen in Alaskan oil exploration. F.L. Orman. 
Internat. Oilman, 1960, 14, 79-80.—The location and produc- 
tive capacities of recently discovered fields are noted. Fields 
have been discovered in the Kenai Peninsula, in the Kandik 
Basin on the Canadian side, and in N Alaska. Drilling has 
also commenced in the Koyukuk Basin. G. B. 


1241. Continued drilling may uncover oil in Guatemala’s 
Peten. J.J. LloydandG.Dengo. Oil GasJ., 2.5.60, 58, (18), 
208.—Oil prospects in the Peten Basin of Guatemala are 
described. The area forms part of a large basin which extends 
N to Mexico and E to British Honduras and the Caribbean and 
is limited to the S by the metamorphic and igneous core of 
Central America. There are five main structural belts in the 
Peten Basin: the Alta Verapaz fault belt, the Foreland, the 
Chiquibul embayment, the Libertad arch, and the N Basin. 
The geology of each of these is briefly described, the least 
disturbed region being the N Basin. Sediments range from 
Permian—Pennsylvanian to Tertiary. There are good po- 
tential source beds in the Permian—Pennsylvanian, where 
there are black shales and fetid carbonates, and clastic 


JOURNAL OF THE INSTITUTE OF PETROLEUM 


ig 

{ 

] 

t 

1 

: 

j 

’ 

t 


ABSTRACTS 1754 


Jurassic beds may be potential reservoir rocks. There are 
similarly potential source and reservoir rocks in Cretaceous 
carbonates, which are the main objectives; surface and sub- 
surface shows are known from these rocks. Interfingering of 
carbonates and evaporites on structure and stratigraphic traps 
under barren Tertiary rocks should provide good conditions 
for accumulation. Only five wells have been drilled in 
Guatemala, three of which found repeated shows in Cre- 
taceous beds. C. A. F. 


1242. Renewed search for oil is planned in Jamaica. E. A. 
Koester. World Oil, April 1960, 150 (5), 174.—Oil and gas 
possibilities in Jamaica are being evaluated following the dis- 
covery of new geological data. The country is covered with 
generally relatively thin Tertiary and Cretaceous rocks which 
are largely volcanic and have been intruded by dykes and 
sills. Only four tests have been drilled in the past, and these 
are thought to have been pooriy sited near major structural 
features. Downdip thick Cretaceous marine shales are now 
known to occur in the N and E, and sediments here may reach 
12,000 ft. Many surface structures are known in the area, 
and there are several gas seeps. Regional structure and 
stratigraphy are briefly described; there has been much 
progress in deciphering Cretaceous stratigraphy in recent 
years, but much field work remains to be done. Concessions 
have recently been granted to a U.S. company which requires 
geological work followed by the drilling of five wells. Three 
refs. C. A. F. 


1243. First commercial oil discovery for the Philippine Islands. 
J. A. Kornfeld. Petrol. Engr, April 1960, 32 (4), B101.—A 
shallow well on the island of Cebu shows commercial quantities 
of oil and gas. The history of the exploration for oil on Cebu 
dates back to 1896. Most of the remainder of the paper deals 
with the geology of this island. G. D. F. 


GEOPHYSICS AND GEOCHEMICAL 
PROSPECTING 


1244. Diffractional waves survey in Carpathian foreland. 
(In Polish). H. Banas. Nafta (Krakow), 1958, 14, 124-30. 
—During 1956 seismic search near Lubaczow, waves as yet 
unobserved in Poland have been registered. Though similar 
to reflex waves, they could not be these, as the geology of the 
region was known, so a theory is that they were diffraction 
waves from a local fault. Such waves are becoming com- 
monly found in seismic survey of all foreland (foothills), and 
this paper takes care of the need for the understanding of 
their origin andelimination. It gives the theory of such waves 
and means of locating their source. A calculation of the point 
from which the Lubaczow diffraction waves came follows. 
While in general the diffraction waves are (1) very feeble and 
(2) very close to the strongly recorded reflection waves, their 
utilization and identification is difficult; nevertheless, they 
are used as basis of construction of models in U.S.S.R., giving 
accuracy of 20 m at 600 m depth. M. 8. 


1245. Some current problems of modernization of Polish 
seismic survey in oil industry. (In Polish.) Z. Sliwinski. 
Nafta (Krakow), 1958, 14, 147—9.—A sudden rise in the number 
of seismic groups in 1955-56 resulted in a shortage of trained 
personnel. Field training of new men has been provided by 
Soviet teachers. Future training has to be undertaken with 
the use of most modern equipment. Theoretical knowledge of 
the subject will also have to be deepened. Polish seismic 
survey, though numerically larger than Czech or Hungarian, 
is less experienced. There is a need for theorists who will 
work in the background. A review of equipment loaned by 
the U.S.S.R. and that available from the U.S.A. shows that 
while the latter are better, the former can effectively work in 
certain fields. Practical work is still marred by lack of ex- 
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perience. In spite of the large amount of equipment, the 
Polish oil industry has still to make full use of this rewarding 
technique. M. 8. 


DRILLING 


1246. Relation between gas indications and well depth. (In 
French.) G.I. Epstejn. Rev. Inst. frang. Pétrole, 1960, 15, 
307—8.—Pump strokes are not necessarily a complete guide to 
the mud flow rate, for there may be mud losses or fluid entry 
complicating matters. A weir has been devised to permit 
continuous measurement of outflow rates. Integration is 
possible to give vol, and from a knowledge of the well dia the 
delay in ascent can be obtained. G. D. H. 


1247. A new record—10,487 feet of 13j-inch casing. J. F. 
Earl. World Oil, April 1960, 150 (5), 134.—10,487 ft of 
13%-inch casing has recently been set in a well in the Leleux 
field in Louisiana. This is 2000 ft deeper than the previous 
record for this dia casing. The well was to be drilled to 
18,000 ft, and the long casing string was thought to be an 
advantage, as it permits 9$-inch and 7-inch strings to be used 
to case off deeper formations. Bottom hole pressure was 
expected to exceed 15,000 psi. Details of the drilling are 
given: 20-inch casing was set at 1508 ft, followed by drilling 
and reaming of an 18}-inch hole to take the 13-inch casing. 
C. A. F. 


1248. How to stabilize long exposed shale sections. W. J. 
Weiss, W. L. Hall, and R. H. Graves. World Oil, April 1960, 
150 (5), 154.—The chief problems of instability in well bores 
are due to shale sections which disperse in contact with water 
or conventional drilling fluids. Many of the muds now in use 
are unsatisfactory in stabilizing these sections, and research 
has been carried out to investigate the interaction between 
mud, mud filtrate, and formation solids in a new approach to 
the problem. Shale control by various mud systems has been 
investigated, and a shale control environment established by 
using a high filtrate calcium level coupled with controlled 
alkalinity which leads to progressive solidification. This had 
been only partly possible in silicate muds. Muds to provide 
this control have an all-calcium salt system which is flocculated 
and restahilized or dispersed to give a high stability. Charac- 
teristics of this mud are discussed. 


1249. Air and gas drilling in the Arkansas Valley Basin. 
W.E. Toombs. Petrol. Engr, March 1960, 32 (3), B66.—The 
advantages of air or gas drilling are outlined, namely, increased 
penetration rates and bit life, straighter holes, etc. The vol 
and pressure of gas required are shown to depend on the 
formation characteristics. Formation water entering the 
borehole causes difficulties. Small amounts of water can be 
dealt with by water-repellents, drying agents, or foaming 
agents. Larger amounts of water must be blocked off by use 
of cement or silicon tetrafluoride gas. The possibility of com- 
bining percussion-type drilling tools with air drilling tech- 
niques is shown to be feasible. G. D. F. 


1250. Deep drilling finds deep production. E. Adams. 
Petrol. Engr, March 1960, 32 (3), B19.—Some of the statistics 
on deep-well drilling in 1959 (in the U.S.A.) are presented. 
Sections deal with drilling costs, drilling mud, bits, drilling 
time, and operators in the drilling of deep wells. Over seven 
pages of tables give details on numerous American deep wells, 
including depths, owners, drillers, completion dates, produc- 
tions, etc. Other tables give deep well operators and con- 
tractors. G. D. F. 


1251. GST-2 gas analyser for determining the composition of 
gas in detecting gaseous hydrocarbons in drilling mud. (In 
French.) B.V. Vladiminov. Rev. Inst. frang. Pétrole, 1960, 
15, 317-20.—A nickel-chrome wire passing through the silica 
gel in the absorption tube enables absorbed heavy hydro- 
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carbons to be removed by heating electrically. The heating is 
slow to drive off the components progressively, and these are 
passed through an electric gas analyser. The rate of flow of gas 
must be kept constant. The air must be purified, and acid 
gases must be absorbed from the air/gas mixture, for these lead 
to inaccurate results. The apparatus is calibrated by using 
samples of known composition. 

The GST-2 apparatus permits the detection of methane even 
though crude oil had been added to the drilling mud which was 
yielding the gas for analysis. Means are available for inter- 
changing the active and reference filaments. G. D. H. 


1252. Improved water-in-oil emulsion mud. G. W. Brandt, 
D. J. Weintritt, and G. R. Gray. J. Petrol. Tech., March 
1960, 12 (3), 14~17.—-Mixed salts of fatty acids were used to 
emulsify water in oil (20 lb/brl). Caustic soda was added, and 
tests of stability and other properties made. An organophilic 
clay was then added, followed by weighting material (barytes 
or limestone). In some cases NaCl was added. Electrical 
stability began to fall off at ca 140° F, and filtrate began to 
appear at ca 100° F, rising to 5 cc at 200° F and 500/psi. 
Cement and anhydrite were not harmful to these muds. 
Muds of the invert type have been used in various parts of 
the world for drilling and completion operations. In a 
Mississippian area of W Canada the muds maintained good 
hole conditions, and improved penetration rate and bit 
bearing life. As a completion fluid there was evidence that 
wells flowed more readily and cleaned up faster. The present 
emulsifier can be used to condition water-contaminated oil- 
base muds, causing the water to serve a useful purpose. 
Initial 60/40 oil/water ratios have been used for invert muds; 
densities of 18 lb/gal are possible, with satisfactory behaviour 
even at 300° F. G. D. 


1253. Detection of gaseous hydrocarbons in muds containing 
oil. (In French.) L.A. Galkin and P. A. Siskov. Rev. Inst. 
frang. Pétrole, 1960, 15, 314-16.—To prolong the life of bits 
5-10% of crude is commonly added to drilling muds in Bash- 
kiria. Gas entering mud then picks up heavy hydrocarbons 
and makes conventional detectors of methane fail to function 
normally. The heavy components could be removed by ab- 
sorption on charcoal, but this is not very convenient. How- 
ever, the GST-2 chromathermographic analyser can make 
accurate measurements of CH,, C,H,, and heavier hydro- 
carbons in a gas/air mixture. It has two tubes filled with 
silica gel, and these have a resistant wire passing through to 
permit heating. On passing the gaseous mixture through the 
tube the heavy hydrocarbons are absorbed. Then heating 
with the passage of air allows them to be driven off. The 
desorption depends on the temp, and thus analyses of the 
gases are possible. This technique has been applied success- 
fully in Bashkiria. Two examples of the use of the device are 
given. G. D. 


1254. Some problems involved in detecting gas in drilling 
muds. (In French.) L. A. Galkin. Rev. Inst. frang. 
Pétrole, 1960, 15, 294-306.—Release of gas from muds depends 
on a variety of factors, and hence the measured composition of 
the gas released is not necessarily the same as that in the mud. 
The gas saturation in the mud also depends on several factors. 
It. has been found, however, that the results for the floating 
degasser are directly related on many occasions to those of the 
TVD degasser, which removes practically all the gas from the 
mud. Most of the gas in the mud is believed to come from 
drilled rock, not from the well walls. The gas factor A equals 
FQ 


V a, where m is porosity, Q, is the rate of pumping, V, is vol 


of rock drilled in time ¢t. In general, gas factors up to 3 m3/m* 
correspond to aquifers with dissolved gas; beds with only 
residual gas have factors a third to a quarter of the values for 


producing horizons; gas-producing horizons have factors 
numerically equal to the pressure. 
The saturation of gas in the mud depends on the drilling rate, 
The DP degasser, by breaking up the mud, facilitates gas 
release, and the degree of pulverizing can be controlled. 
Examples of the use of gas detection are described. 
G. D. H. 


1255. Causes of drilling fluid losses and methods for their pre- 
vention. (In Polish.) J.Gumulczynski and S. Gierlaszynska, 
Nafta (Krakow), 1958, 14, 150-5.—The article covers the field 
step by step, discussing first causes, such as cracks, under- 
ground waters, naturally porous rocks, wrong gravity of fluids, 
and bad tool-string management. Classification of fluid- 


absorbing formations is based on K = where Q is the 


ane 
VH’ 
pump capacity and H is head of water equal to the difference 
between static and dynamic levels of fluid. Gavoronskii 
suggests six groups: K lessthan1; K=1-3; K,3—5; K, 5-15; 
K, 15-25; and K over 25. As methods of prevention for each 
group, lower gravity and higher vise are suggested for K less 
than 1; swelling fluids for K, 1-3, suspensions of fine material 
to be deposited in the formation for K, 3-5, as well as the 
previous group; the next group needs cement as an additive 
to close the formation; and the one above needs sand as well 
as cement. Several drastic methods are recommended for 
K over 25. M. 8. 


1256. New type rotary rig proves successful. S. Lechler. 
World Oil, April 1960, 150 (5), 124.—A new type of German 
rotary rig is described. It incorporates new features, such as 
engines fitted with disengaging torque converters. Mud 
pumps are equipped with swing gears to protect the prime 
mover from pump shocks, and torque converters have temp 
and overspeed governors. Jaw clutches are used instead of 
chain drives. Details of the units are given; there is a separ- 
ate rotary drive powered by a 250-hp engine which gives 
greater flexibility in drilling. Drawworks is rated at 900 hp 
with power supply from two 600-hp water-cooled super- 
charged diesels. Photographs and a schematic drawing of the 
layout are included. C.A. F. 


1257. Automatic drilling spanner type AKB-3. (In Polish.) 
J. Nawrocki. Nafta (Krakow), 1958, 14, 108—9.—Instead of 
the various tools, ropes, spanners, and rotary table gripping 
devices, which are used to separate or join pipes during 
drilling, a spanner has been developed which does all these 
jobs. It is manually operated and pneumatically or elec- 
trically powered. As yet it is rather heavy. Description is 
given. M. 8S. 


1258. Method of assembly of drilling equipment. (In Polish.) 
R. Wolwowicz. Nafta (Krakow), 1958, 14, 107-8.—Due to 
the time it consumes, assembly of fully dismantled drilling rigs 
is too cumbersome. Many units therefore are pre-assembled 
near the site and transported to the exact spot. Size of sub- 
assembled units is flexible, depending on roads and terrain as 
wellasclimate. Tests carried out in the U.S.S.R., particularly 
its E regions, have been most fruitful, due as much to the need 
for quick transfer of equipment as to suitable working condi- 
tions. In detail, the State Institute for Construction of 
Petroleum Machinery suggesis three sub-units: tower, draw- 
works, and mud pump. Track vehicles are used to carry 
sub-assemblies from place to place. ‘“‘ Oil Drilling-Almie- 
tievsk,” another enterprise, suggests sub-division into two 
sections. The overall results of such procedure are: better 
use of equipment, shorter unavoidable intervals, shortening of 
erection from 45 to ten days, and, finally, cost cutting from 
46,838 to 26,419 roubles per erection. M. S. 
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1259. Cost reduction in drilling. (In Polish.) M. Mrazek. 
Nafta (Krakow), 1958, 14, 130-4.—An analysis of time spent 
during drilling shows that only ca 57-60% of the total drilling 
time is so used. This disproportion often affects totals pene- 
trated and costs. For example, in 1957 loss of 44,000 hr 
caused the loss of Zl. 4 million (£66,000) to be spent on five 
drilling rigs which would have otherwise been unnecessary. 
Analysing their causes, many of them were found to be repair 
or prevention of impending breakdowns. Faced with such 
losses import of high quality parts will certainly be economical. 
Author analyses causes of accidents and finds the figure for 
1957 worse than that for 1950. While speed of drilling has 
risen, costs invariably must follow, due to greater wear. 
Neither Polish nor foreign equipment is quite right for this 
kind of work. As well as better equipment, better planning 
is needed. M. S. 


1260. Conference on drilling steels. (In Polish.) Anon. 
Nafta (Krakow), 1958, 14, 116.—This conference took place on 
11 March 1958 at the Metallography Dept of the Krakow 
Mining and Smelting Academy. After it had been agreed that 
Polish-made equipment is unsatisfactory, causes of this state 
of affairs were suggested. They were: raw steel available and 
methods of working it. First, quality required was far in 
excess of what can be expected of Cr/Ni steels and need for 
Mo/Cr steels was clear. Secondly, equipment available for 
heat treatment at mills isinadequate. Although in the course 
of discussion a certain quality of steel available ir: Poland has 
been accepted provisionally, it has become obvious that for 
improved drilling efficiency imported tools will have to remain 
the mainstay of the oil industry. M. 8. 


1261. Turbo-drilling: what is its status to-day? W. E. 
Bingham. World Oil, May 1960, 150 (6), 111.—Extensive 
field tests of Russian and French turbo-drills have recently 
been carried out in the U.S.A. in order to compare them with 
good rotary drilling techniques. It is concluded that turbo- 
drills cannot yet compete economically with rotary practice, 
but where effective bit weight cannot be used turbo-drilling 
should eventually prove competitive. Although a higher rate 
of penetration can be achieved with the turbo-drill, this has 
not offset the high rock bit wear which results. With the 
diamond bit a few economical turbo-drill holes were made, 
but performances have been inconsistent. It is concluded 
that existing turbo-drill equipment has been adequately 
tested, and it is recommended that significant modifications 
should be made before it is tested further. Details of the field 
tests are given. C. A. F. 


1262. Log evaluation at the well. R. P. Alger. Petrol. 
Engr, April 1960, 32 (4), B78.—Some of the reasons why logs 
should be evaluated at the well are given. The fundamentals 
of oil-finding techniques are outlined, and this is followed by 
sections dealing respectively with field interpretations for high, 
medium, and low porosity formations. Some special methods 
are also mentioned. G. D. F. 


1263. Instantaneous diagraphy in gas logging in the U.S.S.R. 
(In French.) R. Desbrandes and S. Ketchian. Rev. Inst. 
frang. Pétrole, 1960, 15, 289-93.—A new gas detector employs 
cat oxidn of a gas/air mixture on heated platinum filaments. 
The total gas and the higher homologues are recorded in 
transistorized apparatus. The max sensitivity is 0-25% 
methane or 0-1% butane. 

Chromatographic detection has been made by apparatus 
which automatically takes samples every 3-6 min. It 
separates methane—ethane, propane, n-butane, and iso-butane 
from samples with 0-5% of gas. 

An automatic drilling speed recorder has been developed. 

G. D. H. 
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1264. Definitive gas logging: detection of gaseous hydro- 
carbons in muds by circulation after stopping drilling. (In 
French.) M.S. Modelevskij and V. I. Septunov. Rev. Inst. 
frang. Pétrole, 1960, 15, 309-13.—In the area round the upper 
course of the Petchora the identification of productive 
horizons by conventional means has raised problems. The use 
of gas detectors was therefore introduced, and has proved 
especially good in limestones. A strong influence from pre- 
viously penetrated productive zones has been noted, and this 
led to attempts to make measurements after completing 
drilling. 

After the end of drilling the well is left for two or three days. 
Then the drill pipe is lowered to a point where there may be 
hydrocarbons, and circulation brings the mud to the surface. 
It is then lowered to the next level and circulation carried out. 
Hydrocarbon indications on electric logs have been confirmed, 
and others have been located in addition by this means. 

G. D. H. 


PRODUCTION 
1265. Ohio eyes the prospect of ing with water base 
fluids. A.A. Baker. Prod. Mon., April 1960, 24 (6), 20-2.— 
Water is a satisfactory base fluid for fracturing if it can be 
prevented from blocking the formation. To this end, surface- 
active agents to break water blocks and emulsions, HCl or 
CaCl, to prevent the swelling of clay, and foaming agents to 
assist the subsequent removal of the water are added. 
G. B. 


1266. Here’s how an artificial lift can save you money. R. W. 
Drake. World Oil, April 1960, 150 (5), 137.—The type of lift 
with the lowest first cost is not necessarily the cheapest to 
depletion, so a proper study must be made of well and reser- 
voir characteristics before selecting the method to be used. 
The following data should be known or predicted: (1) number 
of wells expected; (2) reservoir data; (3) availability and cost 
of high pressure gas and electricity; (4) operating costs of 
various types of lift; (5) equipment life; (6) surplus equip- 
ment; and (7) consolidation and commingling possibility. 
Two cases are described. C. A. F. 


1267. Minimizing slippage in subsurface pumps. R. W. 
Reekstin. Petrol. Engr, April 1960, 32 (4), B23.—A semi- 
empirical equation is given for the calculation of the oil 
slippage rate past a plunger in a subsurface pump. The 
solution of this equation is given in chart form. The deriva- 
tion of the above equation from the equation for flow between 
parallel plates is shown. Corrections in the light of tests 
carried out are necessary. G. D. F. 


1268. Deep well pumping methods. F. D. Griffin. Petrol. 
Engr, April 1960, 32 (4), B29.—It is shown that for deep wells 
(10,000 ft +) the pump stroke should increase and the 
stroking rate decrease in order to avoid large sucker rod 
stresses. Slower stroking leads to a reduction in the fatigue 
fractures of the rod to be expected. For very deep wells, the 
use of hollow rod strings is advocated in order to save weight. 
The paper closes with a consideration of the relative advan- 
tages of crank-balanced and air-balanced surface equipment. 
G. D. ¥. 


1269. Dynamic loads in sucker rods. J. R. Norton. Petrol. 
Engr, April 1960, 82 (4), B33.—Mathematical relationships are 
set up to calculate the dynamic loads and velocities through- 
out the rod string, using a lumped-parameter method of 
analysis. The various assumptions made are clearly stated. 
The loads on the up- and down-strokes have been calculated 
by computer, and the results are shown graphically. The 
effects on the load of pumping speed, stroke length, lift, and 
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fluid properties are deduced. An appendix gives a sample 
calculation for an actual case. G. D. F. 


1270. A standard dynamic foam test. H. N. Dunning and 
G. J. Janzen. Prod. Mon., April 1960, 24 (6), 31.—A test is 
described which is suitable for screening foaming agents to be 
used in the removal of liq from gas wells. G. B. 


1271. “ Bullet ’-free perforators. (In Polish.) R. Wol- 
wowicz. Nafta (Krakow), 1958, 14, 142-3.—Polish per- 
forators containing no “ bullet’ have been produced in proto- 
type. The explosive is cyclotrimethyltrinitro amine (hexo- 
gen). One type has a polystyrene cover, another has a lid 
over the explosive. During experiments it has been proved 
that casing pipe will be crumbled by a perforator with 12 g of 
charge, and a 22-g perforator will break a double pipe. In- 
dustrial production of these and other types has started. 
M. 8. 


1272. Pembina miscible displacement pilot and analysis of its 
performance. J. J. Justen. J. Petrol. Tech., March 1960, 
12 (3), AIMME Tech. Paper No. 8105, 38-45.—Pembina 
produces from a stratigraphic trap in the Cardium sand. 
Neither free gas nor bottom water has been found, and re- 
covery by natural depletion is estimated at 12-59. For the 
test four producing wells were drilled, with a central injection 
well, and the eight surrounding producers were shut in to 
isolate the test area. The wells were cored. The initial 
reservoir pressure was 1629 psig at 1940 ft subsea. 7692 brl 
of a 50-50 mixture of butane and propane formed the slug. 
Gas injection totalling 250 x 10° cu ft followed for eight 
months, then 7500 brl of water to increase sweep efficiency, 
followed by 52 x 10° cu ft of gas. 

The test lasted ca 14 months. A condition of zero net 
withdrawals was maintained, and there was balanced offtake 
from the producers. There was LPG breakthrough at only 
10-8% recovery, and a cumulative oil recovery estimated at 
over 72%. Permeability stratification was found to play an 
important part in oil recovery, with complete oil explusion 
from the swept pore vol. The water slug reduced gas cycling 
and improved vertical sweep efficiency. At the time of the 
water injection recovery was ca 63%. Cumulative oil re- 
covery was 64,957 bri. G. D. H. 


1273. Effect of a partial monolayer of propping agent on 
fracture flow capacity. S. R. Darin and J. L. Huitt. J. 
Petrol. Tech., March 1960, 12 (3), AIMME Tech. Paper No. 
8104, 31-7.—The trend in hydraulic fracturing has been to 
increase the ratio of propping agent to fluid to keep open the 
fractures. Where a horizontal fracture is placed near the base 
of the formation to facilitate gravity drainage, the capacity 
should be much greater than that obtained with the 20-40 
mesh sand commonly used. A possible approach is a partial 
monolayer of large dia sand. The flow capacity of an open 
fracture is (k Wy) = 4:47 x 10°W,* in mD-ft, Wy being in 
inches; for multilayer sand packing the value is (kW,) 
= 1-1 x 101° 

— 
of particle surface/unit vol of packed space. 

In a partial monolayer there will be embedding of the grains 
to some extent, and for unit area of fracture the total wetted 
area is A, = 2 — nmd?*/, + naW;D, where D is the particle 
dia and d the dia at the line of embedding. The final form of 


¢ being the porosity and S the area 


the flow capacity equation was (k W,) = 1-1 x 1010 
S,? (1 — dp)?’ 

where S, = v, and ¢, = - V, being (D3—6 Dh 


-+ 4h’), where h is the depth of embedding. 

Metal plates and balls were used to simulate cracks with 
partial monolayers. Tests were made with random and 
pattern arrangements of balls, moderately good agreement 
with the equation being obtained. 
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The equation for the fracture width for a partial monolayer 
is Wy =D - B( ) . P,iseffective overburden pres. 


sure, m and B constants characteristic of the formation, 
There is a minimum number of grains per unit area below 
which the fracture heals, and a number beyond which fracture 
width increases little; between these values the fracture flow 
capacity passes through a max. Moreover, the capacity can 
be greater than for a wider fracture packed tight with multi. 
layer filling. G. D.H. 


1274. Performance of Seeligson zone 20-B enriched gas-driye 
project. E.G. Baugh. J. Petrol. Tech., March 1960, 12 (3), 
29-33.—In enriched gas drive, components added to the gas 
dissolve in the oil, forming a bank of swollen oil which is 
miscible with the oil ahead and the gas behind. Interfacial 
tension effects are thereby removed. The adverse mobility 
ratio, however, leads to fingering, and lower conformance and 
pattern efficiency than is normally achieved in immiscible dis- 
placement by water. 

Zone 20-B is 600 ft deep, 14 ft thick, and produces from 
some 600 acres via 13 wells. The oil is 40° API. Initial 
stock-tank oil was 7-7 x 10° brl, with a small gas cap and 
600 cu ft of gas/brl in soln. Before gas injection began in 
March 1957 750,000 brl had been produced with a pressure 
drop from 3010 to under 2400 psi. Dissolved gas drive was 
expected to give 1-7 x 10® bri. On the basis of lab tests a 
mixture of 50° propane and 50% separator gas was con- 
sidered necessary for flushing. Water-flood efficiency was 
estimated at 52%; enriched-gas drive was indicated to be 
76-5%,. 

A well drilled 100 ft E of the injection well showed the sand 
to have been swept virtually clean of oil. Propane has 
appeared in the first row of wells down-dip, and there are 
indications of enriched gas in a well in the second row, perhaps 
due to fingering. The injection phase is ca one-third com- 
plete. Dry gas injection will follow. G. D. H. 


1275. Reservoir performance under gas injection, LL-453 area, 
Bolivar coastal field, Venezuela. D. L. Stepanek. J. Petrol. 
Tech., March 1960, 12 (3), 34-6.—The pressure maintenance 
area covers 10,400 acres, and includes four Eocene B-6-X and 
B-7-X sandstones on a gentle monocline with essentially im- 
mobile water legs. There was no original gas cap, and oil 
density falls up dip. Infill drilling has given103-acre spacing. 
The output was 135,000 bd just before starting injection, the 
GOR having risen from 630 to 1050 cu ft/brl. Gravity 
segregation is important. Initial well rates were 2500 bd, 
falling to 1950 bd down dip. The four reservoirs had produced 
280 x 10° brl with a pressure drop from 2890 to 1840 psi 
before injection began. It was decided that injection of 
300 MMcf/day into the secondary gas caps was the best pro- 
gramme. Equipment was installed on a 131 x 440-ft plat- 
form, there being 12 centrifugal compressors, rated at 
300 MMcf/day at 800 psig. Gas is collected through 2—3 miles 
of pipe. Each of the four reservoirs has an injection well able 
to take 150 Mcf/day. The plant and facilities cost $28 = 10°, 
and by the end of July 1959 170 x 10° cu ft of gas had been 
injected, the cumulative output being 387-7 x 10® brl, pres- 
sure maintenance being 99°. Up-dip wells had shown 
decline in GOR and rise in output. 
A 50% increase in ultimate recovery is expected. 
G. D. H. 


1276. Evaluating Marshall’s formula for permeability. G.H.F. 
Gardner and J. H. Messmer. World Oil, April 1960, 150 
(5), 150.—Experimental work has shown that permeability 
cale from the Marshall formula (which relates absolute porosity 
to interfacial tension, porosity, equilibrium capillary pressure, 
and wetting phase saturation) does not give results in agree- 
ment with measured values on rock and synthetic samples. 
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A modified formula can, however, be derived which gives 
appreciably better agreement, and its derivation is discussed. 
C. A. F. 


1277. Three-phase separators. W. F. Broussard and C. K. 
Gravis. World Oil, April 1960, 150 (5), 127.—Three-phase 
separation of oil and gas can be carried out in three basic types 
of separator: vertical, horizontal, and spherical. In each of 
these, liq is separated from gas, the gas velocity must be 
reduced to permit liq to separate out, and the gas must be 
scrubbed through an efficient mist extractor. Characteristics 
of each type of separator are described with diagrams. 
C. A. F. 


1278. How to reduce downhole corrosion with inhibitors. 
J. P. Stanton. World Oil, April 1960, 150 (5), 184.—In- 
hibitors have been found effective in reducing corrosion in 
various types of flowing and artificial lift wells. Corrosion in 
sweet oil flowing and pumping wells is due to electro-chemical, 
galvanic, electrolytic, erosion-corrosion, and stress corrosion 
attack, and it can lead to sucker rod and tubing and casing 
wear and failure. Problems are increased in gas lift wells 
because of generally higher temp, low bottom hole pH, and 
excessive water production. Other effects cause additional 
corrosion problems in gas condensate wells. The selection of 
the appropriate inhibitor for down hole use in combating 
corrosion is discussed, and 21 treating methods are presented 
for use in all types of oil and gas wells. Many kinds of in- 
hibitor are now available; they include organic and inorganic 
film formers, neutralizing agents, and vaporizing chemicals. 


1279. Presence of native sulphur in Carpathian foothills. (In 
Polish.) P. Karnkowski and R. Reinisch. Nafta (Krakow), 
1958, 14, 141-2.—In 1954 sulphur was found in Komorowa 
and Gwozdziec, in the former at 772-779 m and the latter at 
581-592-5 m, in both cases in anhydrites. The Komorowa 
deposit comprises 27-30%, S, the other is not so rich. Two 
other slight showings of S are known, in all cases it is like that 
of Tarnobrzeg 8S. The Miocene bearing such 8 deposits 
extends well to the NW. M. 8. 


1280. Clay mineralogy problems in oil recovery. 2. How to 
combat swelling clays. J. E. Moore. Petrol. Engr, March 
1960, 32 (3), B78.—Clay minerals can occur in oil sands as 
coatings on the sand grains or as discrete particles. Even 
small amounts will influence the permeability of the strata. 
In water flooding operations it is shown that instability of the 
clays may occur, leading to a marked reduction of permea- 
bility. The clay content of various oil formations is dealt 
with, and the effects of the clay minerals on fluid flow are dealt 
with, depending, for example, on the type and quantity of clay 
material present, salinity of water, etc. The effect of clay 
water-sensitivity on the performance of water flooding is out- 
lined. Drilling muds may also have unwanted effects due to 
interactions with the clay minerals. G. D. F. 


1281. Pumping installations in ultra-slim casings. 1. W. D. 
Shannon. Petrol. Engr, April 1960, 32 (4), B27.—The various 
methods available (seven in number) for lifting oil up a 
2j-inch casing are given, and the points for or against each 
method of pumping are mentioned. A few remarks are made 
on a new sonic pumping principle. The choice of the most 
suitable method for a given installation is shown to depend on 
several factors. G. D. ¥. 


1282. Proration and well spacing in Texas. H. Decker. J. 
Petrol. Tech., March 1960, 12 (3), 18—-21.—Over-production 
calls for revision of spacing regulations if Texas is to compete 
with the rest of the world. Well costs must be reduced, and 
new wells should have higher allowables. The present 
regulations do not encourage wide spacing. The spacing unit 
should be changed from 20 to 40 acres, and excess acreage 
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should have a credit of 75-100% over the basic unit. Wider 
spacing would also give more effective use of energy, and 
enable funds to be devoted to techniques aimed at increasing 
recovery. Exceptions might still be needed, but there would 
be no necessity generally to break down the optimum spacing 
programme for an entire field. D. 


1283. Effect of gas proration on recent special orders. J. S. 
Cameron. J. Petrol. Tech., March 1960, 12 (3), 22-5.—Gas 
production is an important factor in Texas, and the Railroad 
Commission must determine the market demand for gas from 
a field and then grant that demand as the field allowable in 
such a manner as to allow each well its rateable share, irre- 
spective of contracts and prices. Monthly nominations are 
made by all producers, but these do not always reflect the true 
market demand in a field. The nominations are adjusted by 
the difference between the nominations and ‘actual production 
of the reservoir for the third previous month. Semi-annual 
flow tests are made on each well, and no well receives an 
allowable greater than its test rate. There is a balancing rule 
applying to two six-monthly periods in all prorated fields. 
This may lead in some cases to a shut-down for an over- 
produced well, and cancellation of under-production for an 
under-produced well. Many Texas gas fields are in the in- 
capable or limited gas well category, and as yet there is no 
marginal allowable law for gas. However, since 1955 some of 
the gas prorationing problems have been solved by new types 
of orders, and the Henze, Alco-Mag, Blue Basin, Puckett- 
Ellenburger, and Emperor fields are discussed in this con- 
nexion. 

There are 2150 gas fields in Texas, and in May 1959 
15,967 gas wells gave 532,680,211 Mef of gas. G. D. B. 


OILFIELD DEVELOPMENT 


1284. How high are Free World oil search, development costs ? 
Anon. World Oil, April 1960, 150 (5), 117.—From 1949 to 
1958 $38-5 billion were spent in the U.S.A. in finding and ex- 
panding oil and natural gas production, of which geological, 
geophysical, and lease work accounted for 14°. In the Free 
World outside the U.S.A., a total of over $13-8 billion was 
spent during the same period, of which 16%, was spent in 
exploration. In many areas production and development 
costs have exceeded revenue from oil and gas sales over the 
same period, notably Canada, $1.2 billion deficit. Tables 
show oil industry expenditure for the U.S.A. and the Free 
World, 1949-58. C. A. F. 


1285. U.S. hydrocarbon reserves set new record. D. E. 
Lambert. World Oil, April 1960, 150 (5), 119.—Crude oil and 
natural gas liq reserves in the U.S.A. reached a new record in 
1959; 38-2 billion brl, 1-5 billion brl more than in 1958. 
Ratio of reserves to annual production declined from 
13-5: 1 to 13-3: 1 during the year. Main increases in re- 
serves were in Texas and Louisiana. Tables show proved 
reserves in the U.S.A. by states for recent years. C. A. F. 


1286. U.S. gas reserves increase 3:3 per cent. Anon. World 
Oil, April 1960, 150 (5), 121.—Gas reserves in the U.S.A. in 
1959 reached a new record, reserves at the end of the year 
reaching 262-6 trillion cu ft, 8-5 trillion cu ft more than at the 
end of 1958. Production during 1959 was 12-4 trillion cu ft, 
960 billion cu ft higher than in 1958. Texas and Louisiana 
hold the main gas reserves in the U.S.A. Tables show proved 
recoverable natural gas reserves in the U.S.A., by states, and 
a summary of changes in 1959. C. A. F. 


1287. Mexico is expanding its oilindustry. Pt1l. L.J. Logan. 

World Oil, April 1960, 150 (5), 122.—There is active expansion 

of oil industry operations in Mexico. 12 new petrochemical 

plants will be under construction in 1960 and over 100 drilling 
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rigs will be operating. It is planned to drill 177 exploration 
and 506 development wells this year. Mexican fields are 
producing ca 300,000 bd, which meets domestic demand and 
provides for exports of heavy crudes and residual fuel oil. 
Modern and efficient refineries are in operation, with a total 
capacity of ca 380,000 bd, and gas pipelines are under con- 
struction. There is active search for new fields using geo- 
logical and geophysical parties. C. A. F. 


1288. Sumatra gives signs of staging a comeback. J. C. 
McCaslin. Oil Gas J., 2.5.60, 58 (18), 207.—The first dis- 
covery for two years in Sumatra has been reported from 
Pematang, 43 miles NW of Minas, the largest field in the area, 
which produces 150,000 bd. Oil has been produced in 
Sumatra since 1893, but there were no important finds until 
1922. There are 31 oilfields in S Sumatra with ca 1000 pro- 
ducers; output is approx 145,520 bd. There are ten fields in 
Central Sumatra, which contains the Minas field, with output 
of approx 182,640 bd from ca 350 wells. Ten oilfields in N 
Sumatra are not in full production, pending financial and 
political settlements. C. A. F. 


1289. Activity of the Polish oil industry. (In Polish.) Anon. 
Nafta (Krakow), 1958, 14, 112—13.—Plans for 1957 were 
exceeded by 4:4%, mainly due to a 5-3% surplus in crude 


production, t.e, 5691 tons over plan. Gas production wag 
1-9%, i.e. 7,761,000 standard cu m over plan, yielding 396 
more tons of raw gasoline. Refining exceeded the target by 
4403 tons, é.e. 06%. Costs in all these four branches fell by 
several per cent, while efficiency in production rose by 7% per 
man and in the refining branch by 5% per man over the im. 
provement expected. Products of foreign origin refined both 
in Poland and abroad still formed 90% of supplies, while 
Polish production, notwithstanding secondary methods, has 
fallen from 183,700 to 160,700 tons of crude. Gas production 
fell from 435 million to 418 million standard cum. 1,764,000 
tons of crude and products were imported at a cost of $58 
million. Plans for 1958 provide for crude, 170,000 tons, and 
gas, 360 million standard cu m. Drilling activities include 
1932 m of drilling for flooding, 36,251 m for search for oil, 
22,013 m for geological purposes, and 16,006 for production; 
total = 111,000 m. Of oil drilling 5340 m was by percussion. 
The ‘“‘ Northern Drilling Enterprise ” drilled 26,265 m for oil, 
while “S.D.E.” drilled 49,937 m. Refined crude totalled 
745,400 tons, including under 136,000 tons at Jedlicze, over 
166,000 at Jaslo, under 89,000 at Glinik, under 295,000 at 
Trzebinia, 60,000 at Czechowice. Consumption rose from 
1,642,700 tons (1956) to 1,733,700 tons (1957), of which the 
biggest items were (in 1957) motor spirit, 576,500 tons, and 
diesel oil, 542,500 tons. M.S. 


TRANSPORT AND STORAGE 


1290. Petroleum transport developments. Anon. Petroleum, 
Lond., 1960, 28, 185:—Brief reviews are given of some recent 
developments in petroleum transport. (1) Flexible plastic 
pipelines (up to 4 inches bore, continuous lengths up to 
15 miles, pressures up to 3000 psi); (2) progress on the Dracone 
(tests on manceuvrability and resistance to chafing, etc.); 
(3) the London Airport pipeline; (4) world’s largest refueller 
(12,000 IG of jet fuel delivered at 1000 gal/min). G. D. F. 


1291. World tanker launchings in 1959. Anon. Inst. Petrol. 
Rev., 1960, 14, 164-5.—During 1959, 365 tankers were 
launched in the world, representing 50%, of total output of all 
classes of vessels. Of tankers launched, 21% were built in 
Japan, 13% in Sweden, and 12% each in Britain and the 
U.S.A. Britain regained first place from Liberia in the 
leading countries of tanker tonnage registrations, and Norway 
was in third place. Details of countries of registration and 
tonnages and country of build are tabulated. A. D. &. 


1292. Economic factors affecting tank truck design. A. R. E. 
Calcott. Petroleum, Lond., 1960, 28, 167.—The relative 
initial and operating costs of rigid and semi-trailer tank 
trucks are considered. It is shown that the major items of 
cost are the operating expenses and drivers’ pay. The paper 
then deals with methods of increasing driver productivity, 
reducing tyre and maintenance costs, and improving fuel 
economy. The application of some of these methods to tank 
truck design is outlined. Some interesting findings, such as 
the advantages of using air suspensions, are given. 
G. D. F. 


1293. Road and storage tanks for petroleum products. A. 
Cheetham. Petroleum, Lond., 1960, 28, 171.—The various 
types of road tankers are considered in various groups: 
(1) tankers for petrols, kerosine, etc., which are governed by 
the Petroleum Spirit Conveyance Regulations where the flash 
point is less than 73° F; (2) tankers for bitumen and heavy 
oils: these have to be insulated and heated; (3) tankers for 
petrochemicals, some of the problems due to corrosion, in- 
flammability, etc., are outlined; (4) tankers for liquefied 
hydrocarbon gases. G. D. F. 


1294. Load transport trucks from bottom, save money! W. L. 
Hunter. Pipe Line Ind., April 1960, 12 (4), 33-5.—Loading 
road tankers through bottom valves is safer than top loading, 
and the loading equipment is cheaper to construct. Over- 
filling is prevented either by a pre-set meter or by a level- 
sensing control in the tank. Self-sealing quick couplings 
must be used. G. B. 


1295. Royston installation. Anon. Fluid Handl., 1960, 
95-8.—Illustrated description of Royston distribution centre. 
Products (motor spirit, diesel and light fuel oils, 12 grades of 
lub oil) arrive by rail and are pumped to ten vertical storage 
tanks (a separate compartmented tank is used for lub oils), 
whence they can be pumped to roadcar loading gantries. A 
feature is push-button control of pumps and valves at a central 
panel, which also indicates level and temp in the storage 
tanks. W. A. M. 


1296. Topping of crude in fight against losses on storage. (In 
Polish.) S. Rachfal. Nafta (Krakow), 1958, 14, 155-9.— 
Small, darkly-painted tanks experience high temp during 
diurnal variations of illumination. These losses also depend 
inversely on the level of liq in the tank. More than 1% of 
crude is so lost. Closed circuit operations helped to reduce 
these losses and so did topping at 100°C. This method 
allows demulsification to be carried out without losses. 
Economically the process proved satisfactory, and now over 
70% of all Polish crudes are topped, removing from 0-75 to 
12-6% of the lightest fractions. These fractions are 
stabilized. M. S. 


1297. Planning for mined underground LPG storage. S. E. 
Scisson. Oil Gas J., 2.5.60, 58 (18), 141-4.—Mined under- 
ground caverns for storage of LPG have been well accepted 
by the industry since their development ten years ago. There 
are now 29 storage caverns in the U.S.A., with a total capacity 
of nearly 5 million brl. This type of storage can be built for 
ca $3-4/brl of capacity, and construction requirements, cost, 
time, and product loss are examined. It is recommended 
that those contemplating the construction of an underground 
unit should use experienced technical help and that a thorough 
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ysical testing programme be made before starting any major 
capital outlay. DB: 


1298. Results of follow-up tests on internally coated pipe. 
C.H.Klohn. Pipe Line Ind., 1960, 12 (4), 30-2.—Flow tests 
were made in Nov and Dec 1958 before and after cleaning a 
24-inch line and coating it internally with resin (ef Pipe Line 
Ind., 1959, 11 (7), 36). The tests were repeated in Dec 1959 
and show that the improvement obtained by the treatment 
has been maintained. G. B. 


1299. Latest techniques in cleaning lines with detergents. 
J. N. White and A. Bartoszek. Pipe Line Ind., 1960, 12 (4), 
43-6.—Slugs of detergent confined between neoprene spheres 
were used to clean wet gas lines. Gasoline and aq soln of Na 
orthosilicate gave equally good results. Detergent cleaning 
should be used in conjunction with wire brush runs. G. B. 


1300. Construction of petroleum pipelines. (In Polish.) H. 
Pawlowski. Nafta (Krakow), 1958, 14, 163-5.—Description 
of the Trans-Mountain Canadian pipeline construction, based 
on paper by Lantz and Fairle. M. S. 


1801. Microwave remote control of offshore compressor 
station. W. E. Mathews. Pipe Line News, April 1960, 32 
(4), 42.—The emergence of S Louisiana and the adjoining 
offshore region as one of the world’s great reservoirs of natural 
gas, oil, and sulphur has marked the beginning of a new era in 
pipeline industry in the U.S.A. In 1957 the Southern Natural 


Gas Co made plans to construct the Olga compressor station 
in the marsh regions near the Gulf of Mexico, five miles east of 
Mississippi river. This region is accessible only by plane or 
boat, and the company felt that the manual operation of the 
compressor station was impracticable. Therefore, a micro- 
wave remote control system has been installed at Toca, 
approx 45 miles from the Olga compressor station. This uses 
a high frequency directional radio transmission, requiring 
three high antennae. Two 31:5-kVA gas-engine driven 
generators provide the electric power for Olga, one being in 
operation at any time. 

The total operating expense of this station for 1959 com- 
pares favourably with the company’s system average for land 
compressor stations (being only 3% higher). The paper con- 
tains a number of interesting photos of the station and the 
control equipment. M. F. M. 


1802. Polyethylene pipe for low-cost jobs. L.B. Croley. Oil 
Gas J., 18.4.60, 58 (16), 143—-7.—Pipe made from high density 
polyethylene has a unique balance of properties that make it 
useful in many low-pressure applications. It has demon- 
strated value in crude oil, gas gathering, gas distribution, 
water supply, salt-water disposal, electrical conduit, process 
lines, sewers, and vent service. Several different polyethyl- 
enes are available, and data are given for pipe made from 
Marlex TR-212 resin. A unique method for joining such pipe, 
known as butt fusion, is described, and field installation 
techniques are considered. A. D.S. 


REFINERY OPERATIONS 


REFINERIES AND AUXILIARY 
REFINERY PLANT 


1303. Plant layout. H.P.Evans. Petrol. Engr, March 1960, 
82 (3), Cl4.—The objectives of plant layout are: (1) to reduce 
initial cost of plant; (2) to provide for future growth and 
change. The effect of the site is considered. The master 
layout is dealt with under the concept of ‘‘ process blocks,” 
all of which should be readily accessible. The layout of the 
individual process blocks must then be determined: the 
factors to be borne in mind are stated briefly. Finally, the 
use of plant models and the economic aspects of good plant 
layout are mentioned. G. D. F. 


1804. The Montreal refinery. R. Olley. Petrol. Times, 
22.4.60, 64, 283-9.—The construction and layout of the new 
BP refinery at Montreal, which recently came on stream, is 
described. The whole refinery was built as one unit but was 
capable of starting-up as three groups in sequence—the crude 
and vacuum unit, the desulphurizer and Platformer with their 
associated dist trains, and the FCC, vapour recovery unit, cat 
polymerization unit, and associated treaters. The feedstock 
to the crude and vacuum unit was Qatar crude, but there is 
sufficient flexibility to ensure satisfactory operation with other 
feedstocks. Details of the process units and flow chart are 
given. The utilities, general facilities, and tankage are dis- 
cussed, and problems associated with the procurement of 
materials and equipment considered. The final phases of the 
construction and testing prior to coming on stream are 
described. A. D. 8. 


1305. Achievements of the petroleum refining industry in 
1957. (In Polish.) L. Zukrowski. Nafta (Krakow), 1958, 
14, 117-24.—While the supply position in 1956 was inade- 
quate, it was more satisfactory in 1957. As a result the “ end- 
of-year ” supplies have risen from ca 40 days reserve to just 
over two months. Lack of proper desalting equipment makes 
it necessary for three months reserve to be in hand. Exten- 
sion of storage space at Gdansk will improve the situation. 
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Need for early conclusion of supply negotiations is imperative. 
Impurities in domestic crudes rose from 1-53% in 1956 to 
1-64% in 1957. Imported crude had impurities occasionally 
up to 6-12%, including Cl-, which corroded some equipment. 
Changes in consumption pattern have been: less lamp oil 
(kerosine), less fuel oil, more lubricants; shortage of oleum has 
made it impossible to produce as much white oils as planned. 
Fall in production of wax and asphalt has been caused by 
change in grades of crude supplied. Change in grade of raw 
material (gas) has also been responsible for fall in quantity of 
condensate. An increasing quantity of lubricants was re- 
generated. Czechowice refinery is the main lubricants pro- 
ducer, others are Jaslo and Glinik. Total column dist 
capacity of 577,000 tons pa was utilized in 98%. Kettle dist 
capacity of 201,000 tons pa was utilized in 90%. Total 
throughput = 745,000 tons. Cresol refining capacity 59,400 
tons pa, throughput 54,100 tons; furfural capacity 36,000 tons 
pa (in operation since July) refined only 8750 tons due to 
corrosion. Barisol capacity 18,000, refined 16,700 tons; 
sulphuric acid refining capacity of 116,000 tons pa has been 
raised by 21,000 tons and 133,600 tons were refined. Pressure 
wax refining capacity of 118,000 tons pa has been utilized to 
75%. By-products included floor polishes, insulating epds, 
etc. As a result of the modernization of the Polish refining 
system the value of products from one ton of crude has risen 
from ca £20 to ca £20 10s. Several new products have been 
made, including blown asphalt, transformer oil, and lithium 
grease. Noteble during the year have been increase in 
operators’ inventions and rise in “ capital”’ repairs. Power 
consumption has been 19-4 kWH/ ton at Trzebinia but rising 
steeply in the lub producing plants. The same applies to 
steam consumption (Trzebinia: 690 kg/ton), and fuel 
(Trzebinia: 170 coal equiv/ton). <A total of 3483 men were 
employed. M. 8. 


1806. The need for a uniform system of technical and economic 
indexes for crude refining. (In Polish.) J. Barbaro and L. 
Bednarz. Nafta (Krakow), 1958, 14, 159-63.—During a con-. 
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ference in Moscow in which Czech, E German, Polish, Hun- 
garian, Rumanian, and Soviet representatives took part, with 
Chinese and Mongolian observers present, the uniform system 
was adopted. It recognizes ten basic processes, ranging from 
dist to the manufacture of sulphuric acid, and gives instruc- 
tions for defining daily capacity, yearly capacity (based on 
stream-days), and production pa (reported as tons of crude), 
except for oils, waxes, bitumens, and H,SO,, which are to be 
based on output. Similar rules were provided for establishing 
losses in processing. So far this has not been quite uniform. 
The conference also decided on an identical system of units to 
be used by all states concerned. M. 8. 


1307. Discussion on the role of the new refinery. (In Polish.) 
Anon. Nafta (Krakow), 1958, 14, 109-11.—Two opinions are 
voiced, one by Minister for Chemical Industry, the other by the 
Association of Engineers’ Chairman’s Council, on the subject 
of the new refinery’s place in industry. The Minister holds 
that since the refinery’s throughput will be 15 times the Polish 
erude production, and since the refinery’s products will be 
worth, say, $80 million, while petrochemicals obtained from 
associated works will, while much smaller in vol, be worth 
$45 million, the refinery should be geared to their production 
and so form a part of the Ministry’s province. The Council 
states that disproportion between crude production and 
refining is common in W Europe, that in the U.S.S.R. petro- 
chemical industry owns cracking plants but not refineries, 
that the primary duty of a refinery is production of high grade 
fuels, lubricants, ete., and it will in fact need all the aromatics 
produced by it, and that since during the last 13 years there 
have been 14 administrative changes in the refining industry 
in Poland, any further changes would be harmful and the 


refinery should remain a part of the oil industry. The 
refinery’s capacity will be 2-24 million tons pa. It will 


include a cat cracker, cat reformer, and a polymerization unit. 
Its ties with the chemical industry will rightly be strengthened, 
but the profits should go to the oil industry’s finance to help in 
the search for domestic crude instead of swelling the funds of 
the chemical industry. M. S. 


DISTILLATION 


1308. Distillation in view of modern developments. Pt II, 
Chap. 2b. K. F. Gordon and J. A. Davies. Petrol. Engr, 
April 1960, 32 (4), C22.—This section considers the use of 
computers in the calculation of dist processes. Some of the 
available programmes are listed. Computer techniques and 
the application to multi-component dist are considered 
briefly. There is a list of corrections to be made to earlier 
parts of this series. G. D. F. 


ABSORPTION AND ADSORPTION 


1309. Natural gasoline recovery. Economic aspects of U.S. 
developments. I. P. W. Sherwood. Petroleum, Lond., 
1960, 23, 175.—Figures for the first half of 1959 show an 
increase in the output of natural gasoline in the U.S.A. The 
types of plant used, and their economics, are discussed. Most 
widely used method is that of oil absorption, the economics of 
which, together with the economics of fuel preparation, are 
mentioned in more detail. Brief mention is also made of two 
new processes (not yet commercially used), namely, the use of 
molecular sieves and diffusion through polyethylene films. 
G. D. F. 


1810. A design technique for cold absorbers. C. S. Faulkner 
and F. Albiol. Petrol. Engr, April 1960, 32 (4), C39.—The 
advantages of operating rich-gas absorbers at low temp are 
outlined. A detailed method of design for such absorbers is 
given in 16 steps, and an example of the application of the 
method is shown. G. D. F. 


ABSTRACTS 


SOLVENT EXTRACTION AND DEWAXING 


1311. Tar oil extraction with urea. I. Extraction of base-free 
carbolic oil. (In German.) G. Kowalski and L. Lewicki. 
BrennstChemie, 1959, 40, 34-41.—The group of acid amides, 
thioamides, e.g. urea and thiourea, are outstandingly qualified 
to form eryst addn epds with phenols. Conditions for solvent 
extraction of base-free carbolic oils containing only phenol, 
using urea soln, are investigated. One of the various extrac- 
tion possibilities, liq-phase dephenolizing with aq-urea soln, is 
described. Extraction course and dephenolizing eff are 
improved by adding aliphatic, e.g. paraffinic or naphthenic, 
hydrocarbons as aux agents, to the phenol oil. To explain 
the effect of the aux paraffinic agents—with which urea may 
form double epds—use of aliphatic hydrocarbon fractions of 
the Fischer-Tropsch synthesis is described. Also possibilities 
of separating phenols from the extracts and urea regeneration 
are discussed. 11 refs. KR. 


CRACKING 


1312. Unicracking upgrades marginal cracking stocks. Anon. 
Oil Gas J., 18.4.60, 58 (16), 104—6.—Unicracking is a new cat 
hydrocracking process developed by Union Oil Co of California 
to upgrade cat cycle oils, thermal and coker gas oils, heavy 
cracked or straight-run naphthas, and high sulphur, high 
nitrogen virgin gas oils to high quality gasoline and middle 
dist products. A dual function cat is used which gives a 
balance between hydrogenation and cracking activities, and 
cracking is carried out in a two-stage reaction system. Points 
in favour of this process are: greater efficiency in converting 
refractory stocks compared with cat or thermal cracking; its 
flexibility in being able to produce gasoline and premium diesel 
or jet fuels in varying proportions; conversion of low-value 
fuel oils to gasoline and middle dist; production of high 
quality gasoline; and its economy. Nearly complete de- 
sulphurization, denitrogenation, and olefin saturation are 
obtained, and yields show a high ratio of isoparaffins to 
n-paraffins. Production of dry gas and coke is negligible. 
Process details are given, and feed and product inspections 
from typical charge stocks are tabulated. A. D. 8. 


CHEMICAL AND PHYSICAL REFINING 


1313. Removal of impurities which lower the electrical break- 
down strength of transformer oil by distillation. M. Dar- 
veniza. J. Inst. Petrol., 1960, 46, 84-8.—A technique of flash 
dist at reduced pressure has been applied to the purification of 
transformer oil, producing 50-100 ml of clean oil/hr. Dist of 
the oil may be achieved with negligible decomposition, and 
high electric strength may be attained with one cycle of dist. 
Removal of gas and moisture from the oil during dist must be 
very effective because of the intimate exposure of oil mol in 
their vapour state to the still vac. Where relatively small 
quantities of dielectric are required, dist purification of 
transformer oil can provide a high-strength insulating fluid. 
A. D. 8. 


1314. Application of multi-functional products in hydrocarbon 
and aqueous media. (In French.) T. Salomon. Rev. Inst. 
frang. Pétrole, 1959, 14, 1773-8.—A non-ionic surface-active 
agent, ICOX 58, was prepared by IFP by trans-esterification 
of castor oil with a polyethyleneglycol. It is a viscous oil; 
physico-chem and surface-active properties are tabulated, and 
it is classified as a deflocculating and demulsifying agent. 
Examples are given of its use in purifying used detergent oils, 
desalting crude oils, and eliminating pepper sludge from acid- 
treated oils; in the last two cases ICOX 58 is used in aq 
emulsion. It has also been used in this form to eliminate Na 
naphthenate from a long residue. Dewaxing can be achieved 
more efficiently and with less filtration difficulty by addition 
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of ICOX 58 emulsion mixed with glycol before chilling. 
Mechanism of action of ICOX 58 is not yet known. 
W. A. M. 


1315. Tar oil extraction with urea solutions. II. Dephenoliza- 
tion of technical carbolic oil. (In German.) G. Kowalski 
and L. Lewicki. BrennstChemie, 1959, 40, 151—-4.—Tech 
carbolic oils are dephenolized less satisfactorily with urea of 
varying conen than base-free oils containing only phenols. 
Urea soln containing ca 140-200 g urea/100* cm is required. 
The reason is the variable combining capacity of urea for 
phenol—extraction capacity lowered by presence of bases— 
and the more difficult extractability of cresol. High-bp 
pyridine bases have less effect than low-bp bases. This 
probably is a question of blocking the OH-residual valences, 
which are decisive for formation of urea—phenol—mol epds, 
also for the extraction. Phenol separation from extracts 
with benzene and simultaneous urea soln regeneration are 
examined. A discussion of the behaviour of urea—phenol 
addn cpds is presented. R. T. 


SPECIAL PROCESSES 


1316. Application of propane or second stage compressed 
condensates for refrigeration in natural gasoline charcoal ad- 
sorption plants. (In Polish.) M.Martynek and Z. Pomykala. 
Nafta (Krakow), 1958, 14, 134-6.—Temp coeff of charcoal 
adsorption is 1-2% per °C (ref. 25°C). Hungerian charcoal 
“ Nuxit BO ” has been investigated, using prepared mixtures 
and natural gas from Rowne. With the latter, breakthrough 
occurred at 17-3% loading at 0° C, 12-9% at 10° C, and 6-1% 
at 20°C. In summer, work was often carried out at 40° C, so 
use of compressed gas in place of water will improve cooling. 
In place of propane commonly used the second stage con- 
densate can be employed. This contains mostly propane and 
sufficient ethane (5%) to compensate for presence of butane in 
it. Economically the advantage is considerable, since the 
compressors are in any case working, and an increase in the 
quantity of gas passing through them will not impair their 
efficiency. Introduction of such cooling will also dry the un- 
stabilized gasoline with all the advantages of more efficient 
working, as well as conservation of charcoal to follow. 
M. S. 


METERING AND CONTROL 


1317. LACT will work on stripper leases, too. P.W. Truman. 
Oil Gas J., 25.4.60, 58 (17), 208-9.—The greatest opportunity 


for automation in crude production lies in its adaptation, 
economically, to small leases. To be of any value in small 
lease operation, the LACT units must be rugged, accurate, 
capable of long unattended operation with a minimum of 
maintenance, and fit into the overall economics of production 
costs. Experience has shown that the use of PD meters, 
properly installed, provides a most economical, accurate, and 
trouble-free means of volumetric determination for this type 
of service. A. D. 8. 


1318. Fuel oil blending. Anon. Instr. Pract., 1960, 14, 
508-9; Engineer (Lond.), 1960, 209, 863-4; Fluid Handl., 1960, 
131-3, cf ibid 128-30.—At Mobil’s new Ellesmere Port 
terminal four in-line blending units enable black oil and gas oil 
to be blended to 200-1500 Red I sec fuel oils with accuracy 
+1% at flow rates 0-1400 gal/min. Each modified Fisher 
blending unit is fitted with a Smiths vise control unit, 
operation of which is described. W. A. M. 


1319. Analogue computer leads the way to better control. 
R. S. Bettes and L. T. Wright. Oil Gas J., 25.4.60, 58 (17), 
202-4.—An analogue computer, supplemented by conven- 
tional controllers and control valves, is being used as a 
dynamic model of a process. The model can be operated in 
the same way as the unit will be operated, and the stability of 
the control system can be demonstrated for various operational 
conditions and upsets. To show the construction of a dy- 
namic model based on physical principles, a simple example 
of water flowing into an open horizontal drum and drained 
under level control to the atmosphere is given. Application 
of the model to a solvent dewaxing process is then considered 
and its usefulness in providing answers to problems discussed. 
A. DB. 


1320. Precision flow measurement. Anon. Fluid Handl., 
1960, 102—4.—Description of de Havilland Pottermeter, 
which can measure total flow or flow-rate of gases and liq at 
—455° to +1500° F. A turbine-type rotor axially suspended 
in the fluid rotates at a rate « flow velocity. Within the body 
of the rotor is a permanent magnet, and a wire coil is held 
within its field. The elec output is converted to de by an 
electronic frequency converter and fed to a counter or high- 
speed recorder. Overall accuracy is +4%. The rotor re- 
sponds to flow changes in approx 10~? sec. Range of standard 
instruments covers 0-1-4500 gal/min, and will withstand 
pressures up to 5000 psi. W. A. M. 


PRODUCTS 


CHEMISTRY AND PHYSICS 


1321. Mercury addition compounds. (In German.) G. 
Spengler and A. Weber. BrennstChemie, 1959, 40, 22-4, 
55-8.—Pt II. Addition epds with styrene and cinnamic acid 
ethyl ester. Pt III. Reaction possibilities of addition cpds 
of divalent mercury to olefins.—Pt II. Production and 
properties, mp and solubility, of Hg-addn epds of styrene and 
cinnamie acid—ethylesters are discussed. A structural ex- 
planation may be derived from decomp of the Hg-addn epd 
with I, to the corresponding halogen alkyl. A mixture of 
two isomeric alkyl halogenides should result from a complex 
mol combination. However, this is not the case, since in the 
styrene addn epd only C,H,=CH-CH,-I is formed. From 


OCH, 
this is assumed—in addn of Hg-salts to olefin double bonds— 
a structural combination, whereby—especially with styrene— 
the R-Hg* part is attached to the more neg C-atom, the 
OR- part, however, to the more positive C-atom of the olefin 
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component. 20 refs. Pt III. The study of the reaction 
possibilities of Hg-addn epds with S (11) epds by reacting 
them with various inorg and org epds is reported. Work on 
transpositions with Hg-mercaptide, zanthogenate, sulphide 
and org Hg-diethylthiophosphate is reported. Some pro- 
perties of the preparations and analytical methods are given. 
13 refs. R. T. 


1322. Transalkylation of polyisopropylbenzenes with benzene 
and cumene. (In German.) J. M. Oelderik and H. I. 
Waterman. BrennstChemie, 1959, 40, 13-22.—Reactions 
carried out in a tube reactor on transalkylation of polyiso- 
propylbenzene with benzene and cumene, using silicotungstic 
acid on silica gel cat, are reported. Influence of temp, mol 
ratio, and space velocity are recorded. Both pure and a tech 
mixture of polyisopropylbenzene can be converted by trans- 
alkylation with benzene almost completely into cumene at 
low temp and higher space velocities than those applied with 
cracking cat of the silicic acid-alumina type. Undesirable 
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tri- and tetraisopropylbenzene can be converted, with con- 
siderable yields, into valuable cpds, cumene, m- and p-di- 
isopropylbenzenes. At 200° C or higher, fractions containing 
67 wt % m-isomers and 33 wt % p-isomers with <1 wt % 
o-isomers are obtained. This is an advantage, o-isomers 
having no tech importance, and m- and p-isomers can be 
separated by fractional dist. Under severe working condi- 
tions indanes are produced. Under mild conditions by- 
product formation is limited or prevented. This important 
factor reduces cat contamination by tar products. Activity 
of a definite cat wt is approx proportional to the outer particle 
surface. Thus, by reducing cat particle size and using a 
supporter with wider pores, cat activity and life are increased. 
25 refs. F. 


1323. Behaviour of liquid dielectrics under corona discharge. 
(In German.) F. Held and H. Bichler. Schweiz. Arch. 
angew. Wiss, 1960, 26, 13-17. Gas absorption tests in 
modified Wérner (cf Abs 1951, 1952; 1954, 488,) cell (illustr). 
Applied potential 16 kV, yielding operative stresses of 44/53 
kV/cm at various sitesin cell. Materials tested were n-heptane 
(I), cyclohexane (II), and benzene (III). Atm either air or 
80% A, 20% O,. I and II show almost identical behaviour, 
initial absorption is followed by evolution; III absorbs con- 
tinually. Analyses of gas phase for II and III in both atm 
at various stages of test are given. Reaction mechanism is 
discussed, conclusions are: initial absorption due to uptake 
(oxidn) of O,, with minor part played by reaction with Ng. 
When O, expended I and II evolve gas (H,, with small amounts 
of lower unsaturated hydrocarbons). No H, evolution with 
III. Stabilizing effect of aromatics on gassing tendency of 
insulating oils optimum when aromatics conen in gas phase 
is max, i.e. when aromatics v.p. is high compared to that of 
other hydrocarbons. 


1324. Suspension in hydrocarbon medium. (In French.) J. 
Briant and B. Bernelin. Rev. Inst. frang. Pétrole, 1959, 14, 
1767—72.—Results obtained by applying a voltage to a soln of 
Ca sulphonate in cetane in a Hittorf-type cell indicate the 
presence of ionic micelles (ef Abs 817, 1960). Microscopic 
observation of solid particles in used oils under the influence 
of an elec field (apparatus illustrated) shows electrokinetic 
phenomena analogous to those obtained with suspensions in 
aq media. Graphs show relations between sedimentation of 
suspension at ambient temp, flocculation temp, speed of 
electrophoresis, and concen of detergent. The most stable 
suspensions at ambient temp are those with the greatest speed 
of electrophoresis and the highest flocculation temp. Seven 
refs. 


1325. Morphological study of surfaces treated by the “ sul- 
finusation”’ process. (In French.) R. Desbrandes. Rev. 
Inst. frang. Pétrole, 1959, 14, 1713-62.—Micrographic analyses 
are used to throw light on the little-known mechanism of a 
ease-hardening process, known as “ sulfinusation.”” When 
applied to ferro-alloys this process makes use of the diffusion 
of N,C, and S. 26 refs. (Author’s abstract.) 


1326. Radiation-induced oxidation of hydrocarbons in liquid 
phase. (In French.) R. Montarnal. Rev. Inst. frang. 
Pétrole, 1959, 14, 1685—-96.—Review of use of radiation to 
effect oxidn of liq olefinic and saturated hydrocarbons. 
Under suitable conditions, namely, sufficiently long chain 
length and temp low enough to avoid thermal initiation or 
decomposition of peroxides, quantum yields of free radicals 
and primary products can be calc from classical formule, and 
hence chain length. Effects of radio-sensitive solvents and of 
inhibitors are mentioned. 23 refs. W. A. M. 


1327. Determination and correlation of the properties of 
polyethylenes. (In German.) F. J. M. Nieuwenhuis and 
H. I. Waterman. BrennstChemie, 1959, 40, 164—6.—For the 


tech use of polyethylene types, structural, physical, and 
mechanical properties—sometimes difficult to determine— 
are especially important. Simple relationships might prob. 
ably exist which enable properties, not readily determinable, 
to be predicted from those relatively easy to determine. In- 
vestigations are reported on four different polyethylenes— 
Philips, Ziegler, and two high-pressure materials ICI and 
Tenite, for nuclear magnitudes: intrinsic vise, degree of short- 
chain branching, mp, turbidity pt, and d. Graphical repre. 
sentation of mp, turbidity pt, or d, in dependence on reciprocal 
intrinsic visc, presents straight lines for different polyethylene 
types. These relationships change with the types, and 
apparently no mutual relationships exist between the types 
themselves. Differences in short-chain branching degree 
within a polyethylene group are much smaller than those of 
the different groups or types among themselves. On these 
grounds the mean branching cont is observed as charac- 
teristic for a definite polyethylene group. Influence of 
branching degree for short chains on the physical properties is 
more noticeable with decreasing branching degree, whereby 
scattering of the points about the straight lines in the given 
graphs is to be attributed to polymerization degree. Special 
preparation of Al(C,H,;)Br/TiCl, cat is described. Eight 
refs. R. T. 


1328. Interfacial films affecting the stability of petroleum 
emulsions. C.M. Blair. Chem. & Ind., 1960, 538—44.—Expt 
study of water-in-crude oil emulsions. Interfacial tensions 
and spreading coeff for a number of emulsions are given and 
approx spreading forces cale. Information on nature of inter- 
face was obtained from force—area relations for crude oils on 
tap water and pH 8-5 buffer, and for soln of crude in white oil 
and aq phase. Concluded that stability of emulsions is due 
to formation of rigid, highly-condensed film at interface due to 
adsorption of surface-active constituents of crude. This is 
sometimes accompanied by secondary adsorption of solid 
particles or micelles originally suspended in the oil, giving rise 
to a visible film. Force—area relations for two ricinoleyl de- 
mulsifiers are given; photographs support theory that these 
act by adsorption at the interface with spreading pressures 
high enough to force out the emulsifying agents, leaving a 
thin film offering little resistance to coalescence of water 
droplets. Extreme specificity of demulsifiers cannot be ex- 
plained. 19 refs. W. A. M. 


ANALYSIS AND TESTING 


1329. Determination of polynuclear aromatic hydrocarbons in 
petroleum waxes. L. B. Nelson and D. J. Stormont. Chem. 
& Ind., 1960, 561.—Tetranuclear and higher aromatic hydro- 
carbons can be identified and determined at concn of the order 
of one part in 10° in petroleum waxes. Molten wax is per- 
colated through column of activated Al,O, or silica gel and 
eluted with iso-C,H,,. Adsorbent is extruded, and extracted 
under N, in Soxhlet with C,H,/EtOH. Extract is dissolved 
in cyclo-C,H,, and extracted five times with CH,NO,. Separa- 
tion of the polynuclear cpds is effected by one-dimensional 
paper chromatography, and these are identified by cutting out 
paper sections, eluting in a micro-Soxhlet with 1 : 1 cyclo- 
C,H,,/EtOH and plotting uv absorption spectra; Ry values 
and fluorescence colours also assist. All solvents used are 
spectroscopic grade, and all stages are carried out in a dark 
room to avoid photo-decomposition. Recovery at 10-*-10-° 
level is 45-65%. Four refs. W. A. M. 


1330. Determination of water-extractable sodium in liquid 
hydrocarbons. K. H. Nelson and M. D. Grimes. Analyt. 
Chem., 1960, 32, 594-5.—Traces of Na due to sea water con- 
tamination (0-10 ppm of Na) can be determined within 4% by 
flame photometry without the need for an integral atomizer 
burner. The salt is extracted from the oil by shaking with an 
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equal vol of HO. The standard soln of Na in oil used to test 
the method were made by extracting Nal from acetone. 
G. B. 


1331. Polarographic determination of manganese in gasoline. 
Triethanolamine complexes of manganese (11) and (111) and 
lead (11). E. R. Nightingale, Jr, G. W. Wilcox, and A. D. 
Zielinski. Analyt. Chem., 1960, 32, 625-8.—Manganese 
present in gasoline as (methyleyclopentadienyl) manganese 
tricarbony! or related cpds can be determined with a standard 
deviation from the amount present of 5-2% by the procedure 
described. Manganese and Pb are extracted together from a 
mixture of the sample, heavy petroleum dist, and HCl by the 
ASTM procedure D526—56. During the extraction the flask 
is irradiated by means of a uv lamp. The aq extract is eva- 
porated to 20 ml, triethanolamine is added, and the soln made 
slightly alkaline with NaOH and boiled with Pb,O,. Sodium 
sulphite is added and the Mn is determined by measurement 
of the diffusion current at —0-7 v. Lead can be determined 
in an aliquot of the same extract. G. B. 


1332. Assay procedure for platinum in reforming catalysts. 
I. Maziekien, L. Ermanis, and T. J. Walsh. Analyt. Chem., 
1960, 82, 645-7.—A spectrophotometric procedure is described 
for the determination of Pt in fresh and spent cat. The 
standard deviation is 0-0015%. Fresh cat is dissolved in dil 
HCl. Cone HCl and SnCl, are added, the soin is set aside 
overnight, and the absorbence is measured. Spent cat is 
heated to remove C and S and dissolved in dil HCl. Any 
residue is fused with K,S,0, and dissolved in dil HCl, H,S is 
passed in, and the soln is boiled and filtered. The ppt is 
ignited, digested with aqua regia, and, after evaporation, dis- 
solved in HCl and filtered. The Pt in the main soln is pptd 
with H,S or Zn, dissolved in aqua regia, fumed with H,SO,, 
and reduced to the metal with Na formate. The metal is 
dissolved in aqua regia and, after destruction of the HNO,, 
mixed with the soln from the residue. Volatile matter is 
determined on a separate sample and the % Pt calculated on 
the solids. G. B. 


1333. Separation and identification of C, aldehydes. Use of 
gas-liquid chromatography, nuclear magnetic resonance, and 
infra-red spectroscopy. J. S. Matthews, F. H. Burow, and 
R. E. Snyder. Analyt. Chem., 1960, 32, 691-3.—The isomers 
are separated by large vol GLPC, and the groups present are 
characterized by nmr and ir spectroscopy. The fractions are 
then reduced to the hydrocarbons, and these are identified 
by GLPC in comparison with API standards. The combined 
information is sufficient to identify all the isomers, provided 
the fractions from the first separation are better than 90% 
pure. G. B. 


1334. Molecular sieve adsorption. Application to hydro- 
carbon type analysis. J. G. O’Connor and M. 8S. Norris. 
Analyt. Chem., 1960, 82, 701-6.—A technique is described for 
the determination of the n-hydrocarbon content of petroleum 
dist boiling between 100° and 650° F without previous frac- 
tional dist. The standard deviations for the precision and 
accuracy are +0-4 and +0-8% respectively. The sample is 
fractionated by the silica gel FIA technique (ASTM D1319) 
into saturate, olefin, and aromatic fractions. The n-com- 
ponent of the saturate and olefin fractions is determined by 
placing the fraction on a weighted column of molecular sieve 
type 5A. The iso-component is eluted with isopentane and 
the excess eluent removed by evacuation. The n-component 
can be recovered after weighing by desorption with n-pentane. 
A scheme for the determination of hydrocarbon types which 
also involves mass spectrometry is described. Terminal ole- 
fins are in part isomerized by contact with the molecular sieve, 
the double bond shifting to an internal position. G. B. 


1335. Direct oxygen estimation and its use in fuel analysis. 
(In German.) W. Radmacher and A. Hoverath. Brennst- 
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Chemie, 1959, 40, 97-104.—A direct, accurate process for O, 
determination in org substances, applied to a large number of 
coals, is described. The process involves demineralization to 
remove disturbing influences of the impurities. A relatively 
simple estimation of H,O of hydration of siliceous impurities 
is permitted. O, absorbability of coals of different car- 
bonization degree is obtained. Investigations extend to 
volatile constituent cont, H,O, absorbability, cal val, and 
coking and baking properties. Numerous examples are 
given—especially in view of the coal oxidn and the inhibiting 
effect of NH,—to illustrate the process. 12 refs. R. T. 


1836. Application range of different processes for estimating 
hydrogen sulphide in coke-oven gas. (In German.) P. 
Michaelis. BrennstChemie, 1959, 40, 104-12.—Three pro- 
cesses for H,S estimation in coke oven gas—supplementary in 
their application spheres—are discussed. Lead acetate paper 
is used for spot tests of limited accuracy for control of pure 
gas. Other methods fully discussed with ref to sp applications 
are the classical cadmium acetate process and the caustic soda 
process. Automatic recording analysers are available. 11 
refs. R. T. 


1337. Oil chromatography. (In Polish.) S. Urbanczyk. 
Bull. Polish Inst. Petrol., 1958, 8, 6 (suppl. Nafta (Krakow), 
1958, 14).—-Chromatographic analysis has been used by the 
Polish Inst Petrol only recently. ‘The merits of direct and 
differential plots are discussed. Though only few oils have so 
far been analysed, the method is likely to become standard. 
M. S. 


CRUDE OIL 


1338. Vanadium and nickel in Polish crudes. (In Polish.) 
Z. Gregorowicz and P. Orzechowski. Nafta (Krakow), 1958, 
14, 106—7.—As a part of the systematic programme of in- 
vestigations into the nature of indigenous fuels, estimation of 
minerals in ashes has been continued. Already spectrographic 
analysis of dist tray deposits has pointed to the existence of 
V and Ni. The discovery of a crude with least amounts of 
these elements would allow its selection for special fuels. The 
experimental procedure involved careful dist of crude by 
heating it through the sides of a crucible moving the flame 
from the top to the bottom as the ievel of crude fell. Residue 
was coked and eventually ashed to constant wt at 400° C. 
Results are tabulated with respect to Ni and V, but also a list 
of all elements found is given. This includes, in decreasing 
order, Fe, Ni, Ca, Mg, Al, Si, Mn, V, Cu, Na, Zn, Ti, Pb, Ba, 
Sr, Co, Ag, Cr, Mo, Au, Cd, Sn. In one case Be was found. 
Many other elements often mentioned in literature were not 
found. Average wt of ashes was 0-016%. Average V content 
is 0-36 ppm and Ni 4-3 ppm. Of the crudes refined in Polish 
plants only Hungarian has lower figures (0-010% ash, 0-31 
ppm V, 1-7 ppm Ni). Soviet crudes used, Sokolovogora and 
Tuymazin, yield respectively 0-026% ash, 1-51 ppm V, 
1-8 ppm Ni, and 0-049% ash, 20-92 ppm V, 14-9 ppm Ni. 
M.S 


GAS 


1339. Pressure gasification of solid fuels. (In German.) O. 
Hubmann. BrennstChemie, 1959, 40, 65-71.—Extensive in- 
vestigations on tech development of the Lurgi pressure 
gasification of solid fuels and solution of the problems involved 
are discussed. Results of recent, illustrated installations for 
various fuels are presented, and importance of high-pressure 
operation, with views on this procedure in competition with 
petroleum and natural gas, are discussed on a universal basis. 
R. T. 


1840. Pressure gasification of fuels. (In German.) H. 
Pichler. BrennstChemie, 1959, 40, 71-3.—In a short review 
of Dr Hubmann’s paper (Abs. 1889) the Lurgi process is com- 
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pared with other gasification processes. Particular ref is 
made to conditions and requirements in other lands regarding 
petroleum and natural gas and oil shale supplies. It is as- 
sumed that at the end of the present century the U.S.A. will 
require four times its present coal production for producing 
liq motor fuels. Seven refs. 


1341. New results in pressure gasification of coals in the gas 
producer installation of Coal Gas AG, Dorsten. (In German.) 
H. Weittenhiller. BrennstChemie, 1959, 40, 73-5.—A dis- 
cussion on Dr Hubmann’s paper (Abs. 1839) is presented. By 
means of tech improvements and economy in operational 
procedure, increased output is obtained in the industrial 
gasification installation at Dorsten. 


1342. H.S content of Polish natural gases. (In Polish.) Z. 
Pomykala. Bull. Polish Inst. Petrol., 1958, 8, 5-6 (Suppl. 
Nafta (Krakow), 1958, 14).—A review of known figures for 
H,S content of many Polish natural gases and of methods of 
estimation. In general, the Polish natural gas deposits are 
H,S-free, except the recent discovery at Lubaczow. After 
discussing sampling and analytical precautions, the author 
states that the Polish Inst Petrol chose as best the qualitative 
method using lead acetate, and the quantitative, an iodo- 
metric method. The Lubaczow natural gas holds 260 mg/ 
ecu m (NTP) vol, while most other fields show 
ca 0-2-0-5 mg/ecu m (NTP). The Soviet standards permit 
20 mg/cu m H,S in gas to be used as chemical raw material. 
M. 8. 


ENGINE FUELS 


1343. The use of ignition promoters and their influence on 
gaseous polluters. (In Italian.) C. Padovani, C. Paleari, and 
F. Renzanigo. Riv. Combust., 1960, 14, 193-204.—It is well 
known, and indeed much has been written on the subject, that 
there is a correlation between chemical composition and the 
ignitability of diesel fuel, and that this can be improved by the 
addition of ignition promoters. Less attention appears to 
have been devoted to the efficacy of a sufficiently high cetane 
number, and thus also of an appropriate addition of ignition 
promoters, in respect of air pollution. Studies have been 
made on the rise in cetane number induced in gas oils of 
varying composition by the addition of different quantities of 
currently marketed ignition promoters, and the influence of 
such additions on the presence of gaseous polluters with a 
particularly high toxicity—carbon monoxide and nitrogen 
monoxide. (Authors’ abstract.) 


LUBRICANTS 


1344. Lubrication of watch bearings. (In German.) R. 
Petermann. Schweiz. Arch. angew. Wiss., 1960, 26, 45-9.— 
Behaviour of steel/ruby bearings, and oil spreading in relation 
to surface state, are discussed. Properties of possible 
lubricants, solids, and fatty oils and their derivatives are con- 
sidered. To be retained for three years watch oil should have 
v.p. +10°7 mm. Favourable results obtained with cetyl 
naphthenate, prepared by mol dist of naphthenic acid to yield 
cut of 250/300 mol wt, esterification with cetyl ale, and 
purification by mol dist, giving pale yellow oil with visc 
20° C 80 cS, 50° C 23 cS, pour —7° C, reducible to — 10° C by 
blending with 15°, hexalin naphthenate. Lubricity inferior 
to neats foot oil but stability (10 ml oil, 100°C, 30 days, 
5-10 ml air/min), as shown by constancy of vise, iodine val, 
and acidity, greatly superior to both neats foot and petroleum 
oil (300 eS/20° C). 


1345. Position of lubricating oil testing by physical and 
chemical investigation procedures. (In German.) H. W. 
Thoenes. BrennstChemie, 1939, 40, 123—8.—Closer attention 
is essential to old and new lub oils—normal commercial in- 


vestigation methods no longer suffice—as important operating 
elements. Continuous improvements in test methods have 
become essential in view of mechanization and operational 
safety. Along with tests for visc, cold behaviour, air evolu. 
tion, and water separation, also volatility and fireproofness, 
and especially the possibility of determining aging resistance 
and coking tendency, are discussed in detail. R. T, 


1346. The hydrodynamic effect between approaching surfaces 
with interposed viscous fluid films, and its influence on surface 
deformations. L. H. Butler. J. Inst. Petrol., 1960, 46, 
63-73.—A simple analysis presented previously in which the 
pressure distribution in the film was calculated has been ex- 
tended to allow for a reasonable pressure—vise characteristic of 
the interposed fluid. The results support previous findings 
that where the fluid vise is pressure-dependent, continuous 
film conditions may be even more easily achieved than had 
previously been shown. This analysis is carried out on the 
assumption that the approaching faces remain flat and 
parallel to each other and inferences are made regarding the 
limiting film thickness at which the max pressure reaches an 
infinitely high value. A further analysis is completed on the 
basis of profiled faces. 

The discussion is extended to show that fluid films may be 
established in continuous metal deformation processes. It is 
suggested that the presence of such films may lead to the 
surface deterioration of the deformed metal sometimes ob- 
served experimentally. 

A further extension is considered in which the deforming 
surface is receding with a velocity varying across its profile, 
and the pressure distribution in such a case supports the 
previous hypothesis of the establishment of a full fluid film. 

A. D. 8. 


1347. Analogy between water and oil as suspension media. 
(In French.) R. Courtel and J. Larbre. Rev. Inst. frang. 
Pétrole, 1959, 14, 1763-6.— Behaviour of alk earth sulphonates 
and phenates in detergent oils and in aq soln shows several 
points of similarity, e.g. formation of micellar soln and electro- 
kinetic effects. Methods developed for study of suspensions 
in aq media can be used to investigate mechanism of detergent 
oils. W. A. M. 


BITUMEN, ASPHALT, AND TAR 


1348. Structural mechanics of bitumen, their meaning in the 
rheological sense and from the viewpoint of conventional 
testing methods. (In German.) F. Hempel. Bitumen, 
Teere, Asphalte, Peche, 1959, 10, 12-21.—Flow behaviour of 
many most variable bitumen types is investigated at widely 
different temp by investigating the velocity gradient in de- 
pendence on deformation forces. Evaluation of measured val 
is possible by a graphical presentation of linear temp de- 
pendence of dynamic vise over a large range in the co-ordinate 
system log log n against log 7’ by two measuring principles, 
namely, at const shearing stress and at const velocity gradient. 
Through the conception “ relative thermoplasticity ”’ a de- 
finable limitation of the complex flow behaviour (structural 
vise) of the bitumen qualities—very variable according to raw 
material origin and processing technique—is possible. The 
great importance due to structural vise in the practice of 
bitumen application emphasizes the observation of this 
rheological phenomenon, also from the perspective of con- 
ventional evaluation according to DIN 1995. A method is 
described for predicting—with the help of conventional testing 
methods, soft pt K-S, drop pt after Ubbelohde, and pt of 
refraction after Fraass—the whole rheological behaviour, 
including the degree of structural visc of a bitumen, with close 
approximation to the measured results by rheological abs 
methods. The outline of a double diagram makes possible 
graphical representation of relations between temp-dependent 
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vise according to two measuring principles, and temp-de- 
pendent pen of a bitumen, including test valfor pt of refrac- 
tion after Fraass, soft pt K-S, soft pt R & B method, also for 
drop pt after Ubbelohde. R. T. 


1349. Aging, maintenance, and upkeep coatings for roofing 
papers. (In German.) A. W. Rick. Bitumen, Teere, 
Asphalte, Peche, 1959, 10, 22-7.—Roofing compositions may 
need upkeep for many reasons, not all of which are apparent 
on the surface. Drying effects through oil vaporization, 
resinification of impregnations and covering masses, effects of 
the sun’s rays (ir effects), subsequent suction from the filler, 
rendering lean from above. These effects are considered in 
detail. Further causes, seldom considered, are internal re- 
arrangement of binder without other changes, heat deforma- 
tions and water spreading—important after loosening of the 
scattered material—chem change through foreign substances. 
Upkeep may be by covering layers, or layers which, along with 
sereening, enter into reciprocal action with the layer protected 
as property-changing effects without sp film formation. 
R. 


1350. South African shale-oil bitumen as a road binder. E. J. 
Dickinson. J. Inst. Petrol., 1960, 46, 74-83.—Carefully con- 
trolled road experiments have shown that South African shale- 
oil bitumen is less durable than certain petroleum bitumens 
and fluxed refined lake asphalt from Trinidad. In certain 
constructions, however, it is slightly more durab!e than some 
locally produced coke-oven tars. The inferior durability of 
shale-oil bitumen is due to its higher temp susceptibility of 
vise and its tendency to become brittle at low road temp, and 
also to its high susceptibility to atmospheric oxygen attack. 
The reaction between the bitumen and oxygen appears to be 
mainly one of dehydrogenation and condensation of hydro- 
carbon components of the bitumen to give higher mol wt 
products which increase its visc. There is some evidence that 
unsaturated hydrocarbons are among those which react with 
oxygen. Sulphation of these unsaturates reduced the sus- 
ceptibility of bitumen to oxidn, but the sulphated bitumen 
decomposed when heated to normal handling temp. 
A. D. 8. 


1351. Viscosity of coal tar products. (In German.) H-G. 
Franck and O. Wegener. Bitumen, Teere, Asphalte, Peche, 
1959, 10, 5-9.—Pt III. Vise of coal tar products, which is 
known in one unit at a definite temp, can be converted into 


any other unit at an optional temp using the derived equa- 
tions. Two temp-—vise diagrams are presented with which 
desired conversions can be performed rapidly and easily, thus 
avoiding the somewhat troublesome work with logarithmic 
eqns. An example is presented to illustrate the temp-—vise 
diagram for road tars and pitches. The graphical presenta- 
tions contain simplifications and—for reasons of clarity—it is 
not possible to include all types of tar oils. Sometimes tar oils 
occur which do not lie in the region of individual tands or 
have another slope coeff. The WVT-diagram suffices for 
orientation purposes. Use of the derived formule recom- 
mends itself for exact investigations. Ten refs. a 


DERIVED CHEMICAL PRODUCTS 


1352. Production of bulk organic chemicals. D. G. Smith. 
Chem. & Ind., 1960, 508-15.—Lecture covering development 
of petroleum chem industry. Variations in composition of 
crude oil and natural gas and choice of suitable feedstocks are 


considered. Production economics are discussed. 
W. A. M. 


COAL, SHALE, AND PEAT 


1353. Chemism of coking, investigated on polymeric coal- 
model materials. I. Investigation purpose and methods. (In 
German.) D. W. van Krevelen, H. I. Waterman, and P. M. J. 
Wolfs. BrennstChemie, 1959, 40, 155—9.—In Pt | of a series 
of seven articles, production and pyrolysis of polymer model 
materials, research into coking mechanism, and thus, in- 
directly, deeper insight into coal structure are discussed. 
Model materials consist of polycondensation products of 
aromatic cpds—hydrocarbons, phenols, phenolethers—with 
formaldehyde. They and coal are investigated under the 
same reaction conditions, for strict comparison. Of chem 
processes, e.g. coking, hydrogenation, hydrolysis, or extrac- 
tion, coking is adopted for investigation as being the most 
satisfactory, giving clear analogies. Basis and investigation 
methods are discussed. The polymeric character of coal 
forms the nucleus of the explanations. Arguments from the 
literature are discussed. Earlier investigations with model 
materials are examined critically. Details of the investigation 
are communicated and various analogy-criteria reported. 
Numerous diagrams are presented. 27 refs. R. T. 


CORROSION 


1354. Data on cathodic protection in high-resistivity soil. 
Anon. Petrol. Engr, March 1960, 32 (3), D28.—Results are 
presented of some tests by the National Bureau of Standards 
on the cathodic protection of steel in high-resistivity soil. It 
was found that holding the sample at —0-77 v (referred to 
saturated calomel electrode), without IR drop, gave the best 
results, for both high- and low-resistivity soils. Go. BD, ¥. 


1355. Where coal tar pitch-epoxy resin coatings stand to-day. 
N. T. Shideler. Petrol. Engr, March 1960, 32 (3), D19.—A 
table gives the characteristics of coal tar-epoxy resin coatings, 
used since 1953. Recent developments in the application of 
these coatings in stationary plant and in the field are given. 
The properties and limitations of these coatings are discussed, 
and it is stated that there has been as yet insufficient time to 
reach a clear decision on these coatings, which nevertheless 


1356. Coatings for petroleum carriers. W. H. Tatton. 
Petroleum, Lond., 1960, 28, 173.—Corrosion of petroleum 
carriers both damages valuable equipment and contaminates 
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the product conveyed. The protection of pipelines by means 
of inhibitors and coatings internally, and by means of coatings 
and cathodic protection externally, is discussed. The protec- 
tion of tankers is outlined: it appears that the most satis- 
factory method consists of painting the tanks, together with 
cathodic protection. Epoxy finishes are discussed. Finally, 
the protection of road and rail tankers, drums, and jerricans is 
discussed in some detail. G. D. F. 


1357. The bacteriostatic activity of 2-alkyltetrahydropyr- 
imidines and derivatives against desulphovibrio desulphuricans, 
Mid-Continent strain A, Texas Company. E. Tehle, Jr. 
Prod. Mon., April 1960, 24 (6), 26-7.—A table shows the 
minimum effective conen of 30 derivatives. The lowest figure 
is 10-15 ppm. The method of test is described. G. B. 


1358. Underground corrosion and methods of control. 3. 
O.C. Mudd. Petrol. Engr, March 1960, 32 (3), D30.—Most of 
this part deals with the problems involved in the detection of 
corrosion due to electrochemical cells. It is usually possible 
to decide from the potential differences measured the type and 
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sometimes the cause of the corrosion. This part concludes 
with a survey of corrosion control by means of coatings. 
G. D. F. 


1359. Good line coatings cut cathodic protection costs. H. M. 
McCamish. Petrol. Engr, March 1960, 32 (3), D24.—This 
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paper discusses the use of plasticized enamel coatings on 
pipes: these materials have superior bond strengths and are 
less liable to chip and crack. Even so, careful handling of the 
coated pipes is required. The use of this improved coating, 
together with cathodic protection, is discussed with reference 
to an actual pipeline system. G. D. F. 


ENGINES AND AUTOMOTIVE EQUIPMENT 


1360. Glacier dry bearings. Anon. Auto. Engr, 1960, 50, 
177-81.—A new range of improved polytetrafluoroethylene 
(PTFE) dry bearings has been introduced by the Glacier 
Metal Co Ltd. In these new bearings, known as the DU 
series, a lead filler is mixed with the PTFE to give a much 
higher PV factor (the product of the bearing pressure and 
rubbing speed). A description is given of the advantages of 
this type of bearing and of the various uses to which it can be 
put in automotive design. 

Mention is also made of Glacier DQ material, which is made 
from PTFE, graphite, and spherical bronze. This material 
may be used for bearing applications in which a pre-finished 


component is not acceptable because the effective bearing sur- 
face must be machined. Glacier have also developed a surface 
treatment of parts on which a low-friction, wear-resistant 
surface is required without lubrication. D. W. G. 


1361. NSU-Wankel engine. R. F. Ansdale. Auto. Engr, 
1960, 50, 166—76.—The NSU—Wankel engine is described in 
considerable detail, with numerous diagrams illustrating 
design and performance. The general conclusion is that this 
engine is far more suitable for automotive applications than is 
the gas turbine in its present stage of development. 

D. W. G. 


SAFETY PRECAUTIONS 


1362. Non-flammable liquid mixtures and safety solvents. 
E. H. Coleman. Industr. Chem., 1960, 36, 211—14.—Graphs 
illustrate flammability ranges for mixtures of flammable and 
non-flammable liq (usually chlorinated hydrocarbons). 
Safety criterion is min concen of non-flammable material in 
vapour phase. When such liq mixtures are used at temp 
below their bp, e.g. white spirit/CCl, as cleaning solvent, pro- 
portion of less volatile component will increase as evaporation 
takes place, and this may increase the flammability. To 
check this, closed flash should be determined both initially and 
after 50°%, has been evaporated. Other hazards of chlorinated 
hydrocarbons are mentioned. 12 refs. W. A. M. 


1363. Petrol-vapour poisoning. R. W. Ainsworth. Brit. 
med. J., 1960, i, 1547-8.—Post-mortem findings in boy (4) 
killed in road accident by inhalation of petrol vapour. Skin 


changes, probably arising after death from petrol-soaked 
clothing, are described (ef Abs. 2249, 1958). Vv. 


1364. Consider safety during engineering and construction. 
J.J. Graham. Petrol. Engr, March 1960, 32 (3), C22.—The 
paper stresses that much time and expense can be saved by 
taking safety considerations into account during the design and 
construction of a plant rather than after its completion. The 
stages in a project where safety should be considered include: 
(1) the general engineering specifications; (2) job specifications 
(e.g. how to dispose of dangerous wastes); (3) flow sheet 
review (e.g. positioning of fire hydrants, etc.); (4) a model 
review is often useful; (5) such matters as prevailing winds 
and the points of emission of noxious fumes should be noted; 
(6) inspection of the construction; and (7) adequate training 
of the operators before start-up. G. D. F. 


ECONOMICS AND MARKETING 


1365. Energy policy of the U.S.S.R. V. Safronchook. Inst. 
Petrol. Rev., 1960, 14, 141-3.—The U.S.S.R. possesses almost 
all types of natural power resources, especially basic resources 
such as coal, oil, peat, shale oil, wood, different types of gases, 
and hydro-electric power. Distribution of the various power 
resources is discussed geographically. The R.S.F.S.R. is the 
region supplying the largest amount of oil (69-6% of the total), 
and Azerbaidjan Republic is second with 21-6%. The growth 
of oil and gas in the economy is discussed, and examples are 
given of the increasing productivity of labour in the extraction 
of oil. The share of oil and gas in the total output of fuel will 
grow from 31 to 51%, whilst that of coal will fall from 60 to 
43%. Extensive work will be done during the next seven 
years in the oil and gas industry to develop new fuel deposits, 
and to build gas and oil trunk pipelines, oil refineries, and 
hydrogenation plants. A. D. 8. 


1366. Russia’s rising oil exports. Anon. Petrol. Press Serv., 
1960, 27, 123-6.—Russian exports of oil for the past three 
years are analysed, and present and future trends are dis- 
cussed. The high rate of increase is expected to continue. 
G. B. 


1367. Problems of supplying Poland with petroleum products 
in plans for future. (In Polish.) C. Kaczmarski. Nafta 


(Krakow), 1958, 14, 136-41.—In 1948 consumption of petro- 
leum products was 20 kg/head of population, in 1955 it was 
54 kg/head. Plans have often proved themselves inadequate, 
since the figure forecast for 1955 was reached in 1952, and the 
actual 1955 figure was 221% of the 1950 figure. Plans for 
1960 foresee another rise to 180% in comparison with 1955, 
i.e. to 100 kg/head. In 1950 Polish refineries produced 51-1% 
of the country’s total needs. The structure of the market for 
products shows that while gasoline consumption fluctuates 
around the 30% + mark, diesel fuels started in 1955 at 35%, 
and it is hoped that they will eventually fall slightly below 
30%. Polish-refined products share falls in comparison with 
the rising consumption from 60% just after the war to 
anticipated 27% in 1960. In coal-producing Poland oil is a 
secondary, reserve source of energy, primarily used by 
shipping. Plans for 1961-75 foresee only a 3-5-fold rise in 
fuel oil and bunker consumption. For the same period it is 
anticipated that gasoline will be used for cars in slightly rising 
proportion, from 85 to 88-5% of the total, while the share of 
diesel fuels will rise from 16 to 38-5%, against the background 
of a substantially higher refining capacity. The plans for the 
motor industry are still a little confused, but there is going to 
be a rise in the number of cars ca 10-12 fold. It is anticipated 
that by 1975 there will be a car for each 46 inhabitants, but 
whereas the consumption of gasoline will rise by 50%, that of 
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diesel fuel will be doubled. Though the ratio of private cars 
to lorries is meant to reach 73/100 figure by 1975, mechanized 
agriculture is a large consumer of oil, taking 42% of diesel oil 
in 1957. In 1960 its share will be 40% and in 1975 only 20%, 
put in figures relating to 1960 there is a slight rise by 16-5% 
for 1975. Other prospective consumers for 1975 will be the 
river fleet and railways. By that time consumption per head 
will reach 199 kg, ca half of to-day’s figure for France. The 
new refinery at Konin will be ready in 1964, and consequently 
imports of products will fall to 80% of their 1960 value. To 
achieve a further reduction of the ratio of imports of products 
to those of crude, a new refinery will be necessary every five 
years. Indigenous Polish crude provides only 8% of the 
total consumption. M. 8. 


1368. Petroleum industry in Czechoslovakia. (In Polish.) B. 
Fleszar. Nafta (Krakow), 1958, 14, 170-2.—Deposits of crude 
in Czechoslovakia are small. First signs of oil were found 


1369. How to schedule petrochemical process engineering. 
E. E. Ludwig. Petrol. Engr, March 1960, 32 (3), C8.—The 
various activities of the process engineer are outlined. Studies 
are presented of the relative amounts of time spent by process 
design engineers on various activities. Typical man-hours 
required for the design of various pieces of plant are tabulated. 
Manpower requirements are considered, as is the assignment 
of the available personnel to various projects which may be 
on hand. G. D. F. 


1370. The effects of data selections on process equipment. 
R. N. Maddox et al. Petrol. Engr, April 1960, 32 (4), C15.— 
In order to show the effect of using different (and sometimes, 
faulty) data in the design of equipment, plate-to-plate calcula- 
tions for a depropanizer were carried out by computer using 
data from several sources. Large deviations are found in 
some cases, indicating the necessity for more accurate data. 
G. D. F. 


1871. Canada’s Arctic oil search. F.Illingworth. Petroleum, 
Lond., 1960, 28, 178.—Some details are given of exploratory 
work in the Yukon, Northwest Territories, Queen Elizabeth 
Islands, and also in Alaska. Two newly-found wells are 
reported. G. D. ¥. 


1872. The Soviet gas goof. C. L. Adams. Petrol. Engr, 
April 1960, 32 (4), E2.—It is stated that, in the past, Soviet 


Chemical Technology of Petroleum. 3rd Edn. William A. 
Gruse and Donald R. Stevens. New York, Toronto, 
London: McGraw-Hill, 1960. Pp. xv + 675. 
116s. 6d. 

“Chemical Technology of Petroleum” has a unique 
place in its field, since there is no other book which meets 
the purpose of this work, stated to be a chemical introduc- 
tion of the science and technology of petroleum for ad- 
vanced students and young research workers and to point 
the way into the voluminous literature on which the new 
science and technology are based. 

Crude petroleum and their compositions, together with 
chemical and group reactions, are described in the first 

chapters. There follows a discussion of physical properties, 

distillation, refining by chemical and physical methods, 
cracking of petroleum oils and chemical thermodynamics 
of petroleum hydrocarbons, and separate chapters on the 
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between Brno and Bratislava; probably this forms an ex- 
tension of the Viennese fields. The top reservoir yielded 
heavy asphaltic oil and the recently found lower reservoir 
yields lighter crude. The Hodonin field was already known in 
1900, but the production from it has always been small. 
Extensive drilling has proved the existence of similar crude 
N of Bratislava, while the Gbely—Hodonin region has proved 
itself to hold ca 2-1 million tons at ca 3000 m. Other localities 
where oil has been proved to exist are in W Slovakia in Beskid 
foothills, in E Slovakia (Preshov district), and in 8 Slovakia 
(an extension of the Hungarian fields). To-day the total 
reserves are valued at 3,000,000 tons. Yearly production 
has risen to ca 200,000 tons pa. Turbo-drilling has improved 
the situation. The biggest refinery since the war is at 
Bratislava, and its capacity is over 1-1 million tons pa. 
Others account for } million tons pa. Of greater importance 
is the expansion of storage capacity and improvement of final 
products. M. 8. 


fuel policy demanded exploitation of the large coal reserves 
rather than of the gas reserves. This policy has now been 
reversed, and vigorous development of the natural gas in- 
dustry is under way. The production figures for the U.S.S.R. 
and the U.S.A. are compared critically. Data are given on 
Soviet gas reserves, production, and current plans. It appears 
that pipeline difficulties are being experienced. G. D. F. 


1878. Algeria-Sahara. A. Perrodon. Petrol. Engr, March 
1960, 32 (3), E2.—A brief general history of the Algeria— 
Sahara area leads on to the history of oil exploration in the 
region, which has continued from 1927 to the present. Pre- 
sent drilling operations and pipeline construction is outlined. 
Maps and tables show the concessions granted, the geology of 
the land is dealt with, and the estimated reserves of the various 
fields are mentioned. The general petroleum tax laws which 
apply to the region are outlined, and some predictions are 
made as to future prospects. G. D. F. 


1374. Gas-condensate reservoirs. 8. W.C. Goodson. Petrol. 
Engr, March 1960, 32 (3), B38.—This concluding part com- 
bines the results of the earlier parts, and considers two cases: 
(1) operation of property by discoverer; (2) sale to another 
interest in possession of all information. Curves giving 
present worth of future earnings are given, and some numerical 
examples are worked out. G. D. F. 


individual petroleum products. It would have been im- 
possible for two authors to cover this field comprehen- 
sively, therefore, as in earlier editions, certain chapters have 
been written by other authors who are authorities in their 
field. The fact that all the authors writing the specialized 
chapters are new indicates how thoroughly the revision has 
been carried out. 

The whole book has been entirely rewritten, as is shown 
also by the large number of the references of recent date. 
It should also be noted that a large proportion of the 
illustrations are very recent. 

-The references are conveniently given at the bottom 
of the page, so that it is not necessary to turn to the end of 
the chapter or the end of the book to check the particular 
reference. 

One of the most outstanding features is the new chapter 
on the origin of petroleum by Dr W. E. Hanson. 
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Although the book has been so efficiently revised and very 
considerably amplified, it nevertheless has fewer pages than 
the second edition. 

The chapter on chemical thermodynamics of petroleum 
hydrocarbons is now written by J. R. Tomlinson and that 
on composition of petroleum and petroleum products by 
Beveridge J. Mair of the API Research Project No. 6. 

It may be noted that ample reference is made to IP 
publications throughout. 

A very complete index is provided of some 32 pages. 
F. H. G. 


The Foundations of Chemical Kinetics. S.W. Benson. New 
York, London: McGraw-Hill, 1960. Pp. 703. 
104s. 6d. 


For some of the more fundamental physico-chemical 
phenomena which are utilized in the chemical industry, 
present theoretical knowledge of the basic principles is 
adequate for engineering design predictions. For chemical 
reactions, however, i.e. that phenomenon which dis- 
tinguishes chemical from other engineering industries, 
present understanding is far from adequate for prediction 
purposes. That this is so is a consequence of the com- 
plexity of the problem for even the simplest chemical re- 
actions, which is so great that no quantitative theoretical 
description of the interaction of reacting molecules has as 
yet attained a satisfactory accuracy. This is so in spite of 
the phenomenal yearly output of accounts of experimental 
and theoretical studies of reaction kinetics. The com- 
plexity of the problem, and the mass of information avail- 
able, is illustrated by the fact that the volume under review 
extends to 703 pages. 

The treatise opens with five chapters devoted to the 
phenomenological description and mathematical charac- 
terization of chemical rate processes. In the following part, 
on statistical methods for treating systems of large numbers 
of particles at or near equilibrium, the fundamental back- 
ground is introduced by chapters on the kinetic theory of 
gases, transport properties of gases, and statistical mech- 
anics. The third part, of five chapters, employs these 
principles for the discussion of the kinetics of homogeneous 
gas phase reactions. The concluding part contains two 
chapters on reactions in solutions and one on heterogeneous 
reactions. Appendixes summarize thermodynamic pro- 
perties of molecules and radicals involved in quantitative 
kinetic studies. 

As the title suggests, the balance of the book reflects, not 
the amount of experimental data available on each topic, 
but the degree of understanding of each. It is possible that 
the chapters on solution kinetics would have been usefully 
preceded by a chapter on modern theories of the liquid 
state. In the section on energy transfer in gaseous colli- 
sions, useful reference could have been made to transfer of 
electronic excitation energy and such topics as sensitized 
fluorescence and quenching of fluorescence. Nevertheless, 
the treatise can be strongly recommended to all interested 
in this field, and the author should be congratulated on his 
achievements in correlating and condensing the available 
data into such an orderly and readable presentation. The 
volume is well prepared and indexed and is remarkably 
free from printing errors. In the text, footnotes are used 
frequently, not only to provide up-to-date references but 
also for further comment on interesting but minor side 
issues. 


Petroleum Products Handbook. Ed. Virgil B. Guthrie. New 
York, Toronto, London: McGraw-Hill, 1960. Pp. 
864. 143s. 6d. 

The ‘‘ Petroleum Products Handbook,” prepared under 
the general editorship of Virgil B. Guthrie, formerly Editor 
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of Petroleum Processing and Managing Editor of National 
Petroleum News, is an outstanding specimen of the hand. 
book type of publication. The book is really as much 
text-book as it is handbook. The 32 contributing editors 
of its 17 sections have, in practically every case, provided 
not only an historical note on the product with which they 
deal but also pertinent information on its manufacture, 
properties, and uses. 

The handbook has two introductory sections devoted to 
the description of crude petroleum and to additives for 
petroleum products. Each of the other sections then deals 
with the products in the order in which they are removed 
from the crude oil, beginning with liquefied petroleum gases 
and ending with petroleum coke and carbon black. The 
final two sections are devoted to reference data and a 
petroleum trade glossary. Several of the product sections 
have their own glossary or appendixes describing typical 
uses of the products, and the casual reader might overlook 
these very valuable compilations, for they are not listed in 
the contents table. The book is well printed with clear 
type, and the illustrations are easy to read and well docu- 
mented. 

The contents are very well arranged and the subject 
matter explained clearly. The handbook’s contents are 
completely up-to-date. There is interesting and lucid 
description of the requirements of the free piston gasifier, of 
the by-pass aero engine, and of the uses to which micro- 
crystalline waxes have been put, as well as a short dis- 
cussion on the use of petroleum coke in the atomic energy 
field. 

The first part of the book deals with normal marketed 
products, the second with special applications. 

This book will be of assistance not only to the user of 
petroleum products but to the producer and to the marketer 
also. The contributors have included information which 
may be new to many on the uses of petroleum products, in 
addition to the usual data on product behaviour and tests 
for quality. It is true that most of the reference data 
given refer to the U.S.A., but this is no disadvantage, for, 
with the exception of fiscal and legal matters, all other in- 
formation can be applied anywhere else. It is a handbook 
which can be read for pleasure, and the reviewer suggests 
that it should be read through completely, for only thus will 
a true appreciation of its contents be obtained and maxi- 
mum use be made of this publication. R. G. 


Quantitative Molecular Spectroscopy and Gas Emissivities. 


S. S. Penner. Reading, Massachusetts: Addison- 
Wesley Publishing Co. Inc; London: Pergamon Press, 
1959. Pp. xv + 587. 105s. 


Professor Penner and his group at the California In- 
stitute of Technology have been engaged for many years in 
studying both theoretically and experimentally the spectro- 
scopy of gases at high temperatures and have made many 
valuable contributions to this field. Much of their research 
is carefully described in the book. Although primarily 
aimed at those who work on such problems as the develop- 
ment of modern propulsion devices, the book will be of 
value to all who are interested either academically or 
practically in gases at elevated temperatures. It provides 
the best account at present available of the fundamentals 
of quantitative molecular spectroscopy of gases at high 
temperature and the most critical discussion of their emissi- 
vities. At the same time there is very little overlap with 
the standard treatises by Herzberg and by Gaydon. Some 
of the chapters, such as the excellent one on theoretical 
calculations of absolute and relative intensities for atomic 
and molecular spectral lines, call for some knowledge of 
quantum mechanics, but the demand is not excessive and 
the exposition is everywhere clear. Of the other chapters 
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dealing with fundamentals, those on thermal radiation, 
Einstein coefficients and intensities, and spectral line 
profiles and their radiation deserve mention. Some of the 
more applied chapters deal with the calculation of equilib- 
rium infra-red gas emissivities at moderate temperatures, 
the emissivity of heated air and of hydrogen atoms, and the 
population temperatures and translational temperatures of 
free radicals in flames. Of a more experimental nature are 
those on the measurement of dispersion half-widths and 
direct line widths in infra-red vibration-rotation spectra, on 
optical dispersion, and optical techniques for the determina- 
tion of flame temperatures. For specialists there are 
chapters on the mass absorption coefficient of powder gases, 
on the burning rates of solid propellants, and on approxi- 
mate estimates of radiant heat transfer and temperature 
charges for propellants in liquid-fuel rocket motors. 

The book contains a large number of references to the 
literature which are especially valuable on account of the 
widespread nature of publications in a subject such as this 
which overlaps into many fields. Valuable tables and 
graphs of original data are included. From the viewpoint 
of a spectroscopist it is regrettable that more actual spectra 
were not reproduced. The paper, printing, and general 
layout are excellent; however, the rather high price will 
ensure that most copies will be owned by libraries. 

G. R. W. 


Tanker Directory of the World, 1960. Ed. Leonard G. Fay. 
London: Terminus Publications, 1960. Pp. xxiv 
+ 285. 60s. 


Works of reference do not usually make interesting 
reading. The “ Tanker Directory ” is an exception, for, in 
addition to listing the builders, owners, flags, tonnage, and 
year of building of all deep water and coastal tankers, it 
includes a dozen articles written by men engaged in 
managing, developing, designing, operating, and repairing 
them. 

Since the end of the war the tanker industry has had to 
adapt itself to changes, both long- and short-term, at least 
as great as those in any other sphere. These have been due 
not only to a world-wide increase in consumption of all oil 
products but also to sweeping alterations in the pattern of 
distribution. 

When most of the world’s refinery capacity was situated 
in producing areas, the refined products were distributed by 
sea in tankers mostly of 9000 to 12,000 tons deadweight. 
A single ship had to be able to carry a number of different 
grades without risk of intermixing, and loading and dis- 
charging rates were necessarily rather slow. 

As the demand for oil increased (and even America be- 
came an oil importing country) new refineries were needed. 
With bigger tankers it would be cheaper to transport crude 
oil from the oilfields to refineries built nearer the centres of 
consumption; it would also be more prudent, as the Abadan 
episode showed. So the new generation of refineries was 
built near the great seaports of the major consuming 
countries, and the size of tankers carrying crude oil rose to 
28,000 tons and then 40,000 tons, followed eventually by 
twenty or so even larger, and a single monster of 104,000 
tons. 

With a most untypical lack of foresight the first 28,000- 
tonners were described as supertankers, leaving no adequate 
epithet for the later giants. 

There are signs now that a third phase is starting, with 
refineries in the heart of the consuming areas fed with crude 
oil by a pipeline from a deep-water terminal. Some Ruhr 
refineries are already connected by a 28-inch pipeline with 
the discharge ports of Rotterdam and Wilhelmshaven, and 
plans have been announced for pipelines from Marseilles 
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and other Mediterranean ports to carry Middle East and 
Sahara oil into Central Europe. 

When it is considered that the cost of a large tanker may 
be in the region of £1} million and that its life will be about 
20 years, it will be realized that much depends on an 
accurate forecast of sea transport needs if the ships that are 
built are to be of the right type. This is only one aspect of 
the highly professional approach which tanker operation 
under present competitive conditions requires, and which is 
evident in the articles comprising the first part of the 
“Tanker Directory.” 

It is not only the more technical problems that are beset 
with a complexity which extends even to the provisions of 
amenities on board ship. Who would have foreseen, for 
instance, that the introduction of air conditioning would 
decrease the popularity of the swimming pool? 

The tendency for ground gained in one direction to be 
lost in another is met elsewhere, and in a more serious form. 
The magnesium anodes fitted in cargo tanks to inhibit 
corrosion may, if they become accidentally detached, 
produce sparks on impact with steel capable of igniting 
petroleum gases. Fortunately this risk is now understood 
and can be eliminated by careful design and fitting. 

On propelling machinery the emphasis at present is on 
improving existing types rather than the development of 
fresh ones. It is at last recognized that nuclear power is 
not yet an economic proposition; this clears the ground for 
examination of the other factors which might, assuming 
Government support, make the building of a nuclear- 
propelled tanker desirable. A point made by the writer of 
the article on machinery is that a period of slow ordering, as 
this is, affords time to think and to prepare future develop- 
ment. This is very true, and it is unfortunate that such 
times are usually characterized by shortage of money and a 
reluctance to spend on development. 

Besides the subjects already mentioned, there are articles 
on coastal tankers and the tanker fleets of Germany, Italy, 
Holland, and the P & O Group, on the new repair facilities 
at Malta, on hose handling and fleet servicing, and on 
tanker values. Of all these it can be said that they are 
authoritative, up-to-date, and interesting. L. B. 


Instrumentation and Computation in Process Development and 
ign. London: Institution of Chemical Engineers, 
1960. Pp. 175. £4. 


Presents the papers and reports of the discussions at the 
meeting held in London, 11-13 May 1959, and jointly 
organized by The Institution of Chemical Engineers, The 
Society of Instrument Technology, and The British Com- 
puter Society. In all, 18 papers were presented and 
grouped under the five main headings: (1) the improvement 
of process efficiency; (2) process control systems; (3) 
application of on-line computers; (4) design and use of 
analogue computers; (5) the use of computer techniques in 
large and small companies. The concluding address by Sir 
Harold Hartley is also reproduced. 


The Organization of Chemical Engineering Projects. Ed. 


J. M. Pirie. London: The Institution of Chemical 
Engineers, 1960. Pp. 144. £3 (£2 to members of 
sponsoring bodies). 


In 1958, on the occasion of the Chemical and Petroleum 
Engineering Exhibition, the Institution of Chemical 
Engineers and the IP organized a symposium on chemical 
engineering projects. The 13 papers and the discussions 
thereon are included in the present volume and contain 
much of value and interest to those working in the field of 
chemical engineering. 
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1924 ADDITIONS TO THE LIBRARY 


Gas Chromatography Abstracts 1958. Ed.C.E.H. Knapman TP’ Hydrocarbon Research Group. It comprise 
¢ and C. G. Scott. London: Butterworth’s Scientific abstracts on the subject of gas chromatography ang 
Publications, 1960. Pp. 262+ vii. 42s. (postage  C°Vers the period up to the end of 1958. The abstracts ary 

ls. 8d.). arranged alphabetically by authors and numbered. Ap 14 
author index is provided and a classified subject index 
This volume inaugurates a series of annuals sponsored facilitates reference to articles related to specific facets of 
and prepared by the Gas Chromatography Discussion Group the main subject. 20: 
ADDITIONS TO THE LIBRARY * 
Entries are in subject order arranged according to the Uren “ Classification for Petroleum 
Bibliography,” the number preceding each entry indicating the classification and corre- 
sponding to. that used in the ‘‘ Library Catalogue ”’ published by the Institute. 21) 
023 PerroLteum Coneress. Fifth World Petroleum chemical apparatus group H: Weighing accessories, 
Congress, New York, June 1—5, 1959, proceedings. London, BSI, 1960. 8p. (BS 1428: Part H1 : 1960), 
New York, Fifth World Petroleum Congress Inc., 
[1960]. ll v. 094 Brirish Stanparps Institution. Specification for 
flanged and butt-welding end steel plug valves for the 
028 Soctery or AvuTOMOTIVE ENGINEERS. 1960 SAE petroleum industry. (Excluding well-head and flow 21 
Handbook. New York, SAE, 1960. 903 p. line valves). London, BSI, 1960. 30 p. (BS 
> 050 PERMANENT INTERNATIONAL ASSOCIATION OF NAVIGA- 
TION Conaresses. Illustrated technical dictionary BririsH STANDARDS INSTITUTION. Specification for 
= languages. Brussels, PIANC, ; [195-?}— flanged cast iron gate valves classes 125 and 250 for 
: paged 1. The Sea, by A. de Rouville. 1957. the petroleum industry. London, BSI, 1960. 21 p, 
272 p. (BS 1735: 1960). 21 
080 Frnanciat Post. Survey of oils, 1960: reviewing oil 094 Brirish SraNparps INsTITUTION. Specification for 
y — ges companies both active and a flanged steel check valves for the petroleum industry 
il and gas statistics—price ranges—maps. on- 
treal, Maclean-Hunter Publishing Co. Ltd, 1960. 
248 p. 094 British Sranparps Institution. Specification for 
a. flanged steel globe valves for the petroleum industry. 
080 NETHERLANDS Or EQuIPMENT MANUFACTURERS. 2 Ty 
NOEM catalogue, 1960. The Hague, NOEM, London, BSI, 1960. 27 p. (BS 1873: 1960). 21 
1960. 296 p. 094 British Sranparps InstiruTION. American machine 
080 Prrrotert D’Irauia. AP catalogo generale delle screws and below indiameter. London, 21 
attrezzature petrolifere e chimiche . . . Milano, BSI, 1960. 42 p. (BS 3155: 1960). 
Petrolieri d'Italia, 1960. 545 p. 094 British Sranparps InstrruTion. Specification for 

081 Drrecrory or Direcrors. ..., 1959. London, Thomas sizes of process vessels for chemical and allied indus- 

Skinner and Co. (Publishers) Ltd, 1959. 932 p. tries. London, BSI, 1960. 29 p. (BS 3161: 1960). - 


081 Gas Times. Who’s who in the gas industry, 1960. 094 Brirish Sranparps INstiTUTION. Recommendations 
London, Arrow Press Ltd, 1960. 206 p. on laboratory furniture and fittings. London, BSI, 
1959. lll p. (BS 3202: 1959). 


082 Situ, S., and Sons (ENGLAND) Limtrep. World of 
meaning: a panorama of the great organisation of 094 British Sranparps InstiruTion. Flexible tubing or 


Smiths. London, 8S. Smith & Sons, Ltd, 1960. 98 p. hose (including connections where fitted) for use in 
sf but | installations. m, I, 
094 British Sranparps InstituTION. British standards p. (BS 2312; 1960). 


yearbook, 1960. London, BSI, 1960. 592 p. 


094 British Sranparps InstrrutTion. Test tubes and 
094 British SranpARDs InstituTION. Specification for belling taken, Londen, 1000. 5 


flanged and butt-welding end steel outside-screw-and- 3218 : 1960 
yoke wedge gate valves for the petroleum industry. oe ). 
London, BSI, 1960. 33 p. (BS 1414: 1960). 094 British Sranparps- InstirutTion. Thimbles for 
natural fibre ropes. London, BSI, 1960. 10 p. 
(BS 3226: 1960). 
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OILFIELD EXPLORATION AND EXPLOITATION 


GEOLOGY 


1375. Evaluating a drillable prospect. Anon. Oil Gas J., 
25.4.60, 58 (17), 127-35.—Construction of a montage to sum- 
marize visually on one sheet all the essential data involved in 
assessing a new prospect is described. Geological and geo- 
physical data are presented as maps, sections, and type logs. 
The completed montage is photo-copied for distribution to 
management, use at conferences, etc. ©. TZ. 


1376. It’s up to geologists to make palynology a working tool. 
J. F. Grayson. Oil Gas J., 25.4.60, 58 (17), 136-40.—The 
history and principles of palynology are reviewed. Pollen 
grains and spores (‘‘ polospores ”’) were identified by Swedish 
scientists in peat bogs before 1920 and their stratigraphic 
value in quaternary deposits discovered. Applications to 
coal correlation followed in England and Germany in the 
30’s. Application to oilfield correlation was initiated by 
Royal Dutch/Shell studies immediately before world war II 
and has been followed up widely since. Polospores, which 
range from 10 to 100 yu across, are identified by general type 
and shape, by the construction of the outer layer and its sur- 


face design, and by the nature of the aperture. Polospores 
are liberated by plants, dispersed by the wind in vast numbers, 
and entombed in sediments of all kinds. Quantities decrease 
with distance from land, but the distribution is virtually 
world-wide. Changes in the types with geological time permit 
time correlation across large areas. Main advantages of 
palynology are that polospores are found in rocks normally 
poor in other micro-fossils, and the correlations obtained are 
independent of facies changes. J.C. M. T. 


1377. Study of the evolution of crudes during migration and its 
application to the graphical determination of migration. (In 
French.) A. van Eggelpoel. Rev. Inst. frang. Pétrole, 1959, 
14, 1595-614.—Previous work has shown an increase in the 
direction of migration in asphaltenes, resins, and heavy oily 
constituents, with a diminution in the amount of light dist. 
There are changes in density and visc. Various hypotheses 
have been put forward to explain the evolution. The asphalt- 
enes in oils which have migrated most show the greatest slope 
for plots of apparent mol wt against concn as deduced from 
visc measurements. 

The optical density as obtained by light absorption is 
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characteristic of the evolution of the crude; asphaltenes 
contribute most to absorption. The relation between distance 
travelled and optical density may be complex. If three 
observations, not in a straight line, are available, the direction 
of migration can be obtained by selecting on the line joining 
the highest and lowest values a point equivalent to the inter- 
mediate value, connecting this to the third point, and drawing 
a normal to the connecting line. This approach can be 
extended to more complex cases involving curvilinear 
migration. 

Data and diagrams on migration and evolution in the Oued 
Beth field and in the Paris Basin are given. G. D. H. 


1378. The orogenetic significance of a soft layer at 140 km 
depth. A. E. Scheidegger. J. Geol., 1960, 68, 177-81.— 
Gutenberg has shown that certain features in the travel time 
curves of seismic phases can be explained as the result of the 
presence of a velocity minimum for the wave propagation at a 
certain depth. He also advanced the hypothesis that this 
low-velocity is a ‘‘decoupling” zone between the material 
above it and that belowit. Because this low-velocity zone also 
represents the wave guide for the G-waves, and the latter 
reaches around the whole globe, the decoupling zone would 
have to be present everywhere. Originally the decoupling 
zone was assumed to be at some 70 km depth, but it now 
appears that it has to be put at 140 km. The present paper 
investigates the effect of the presence of such a decoupling 
zone at the specified depth upon the various theories of 
orogenesis. It is shown that all those theories of mountain- 
building which are based upon the assumption that crustal 
shortening is the cause of mountains are affected to the extent 
that the shortening required is now much less than previously 
estimated. The other theories of mountain-building are only 
superficially affected. (Author’s abstract.) 


1379. A description of the method of microfauna selection 
given by N. N. Subbotina and other methods. (In Serbo- 
Croat.) Z. Boskov-Stajner. Nafta (Yugoslavia), 1960, 11, 
42-5.—This article deals with paleontological methods applied 
by Soviet geologists at the Federal Institute for Scientific 
Geological Exploration in Leningrad, where the author spent 
three months. They use micro-paleontological and palyno- 
logical methods there and the laboratories are particularly 
well-equipped. (Author’s abstract.) 


1380. Panhandle-Hugoton busiest U.S. area. Anon. Oil 
Gas J., 25.4.60, 58 (17), 148-54.—The five-state Hugoton— 
Panhandle region (U.S.A.) boasts an overall success ratio of 
38-7%, with 88% in Harper County, Oklahoma, and there are 
at present 275 active locations in the area. Principal pro- 
ducing section is the Pennsylvanian, but oil is also produced 
from Permian, Mississippian, Ordovician, and Cambro- 
Ordovician horizons. Multiple sands are characteristic. 
There are many stratigraphic traps. Field statistics are 
listed by states. J.C. M. T. 


1381. Deep Edwards play is bright hope in South and South- 
west Texas. Anon. Oil Gas J., 25.4.60, 58 (17), 175-8.—The 
Lower Cretaceous Edwards limestone provides oil production 
in 18 fields stretching 140 miles in S and SW Texas. Reser- 
voirs are of three types—associated with salt domes, flexural 
thickening and facies changes, or reef conditions. Most of 
the production is from below 10,000 ft. Early discoveries 
were solely of gas and condensate, but oil was found at Pirson 
st October along a 20-mile NE extension of the trend. 
J.C. M. T. 


1382. Lopeno trend gas finds look good in South Texas. 
Anon. Oil Gas J., 25.4.60, 58 (17), 179-80.—The Eocene 
Wilcox sand is a prolific source of gas and condensate in the 
Lopeno trend in § Texas. 25 fields in three counties produce 
from depths ranging from 2272 to 11,208 ft. J.C. M.T. 


1383. Mississippi looks to Cretaceous and beyond for deep oj, 
Anon. Oil Gas J., 25.4.60, 58 (17), 182-5.—In the Mississippj 
salt basin the Upper Cretaceous Tuscaloosa multiple sands 
are the main drilling objectives, but 35 fields now produce 
from Lower Cretaceous and Jurassic beds, and now all wild. 
cats in favourable locations are being drilled with the Jurassic 
as the target. Depths to pre-Tuscaloosa productive horizons 
are generally over 10,000 ft. J.C. M.T, 


1884. Kansas—Nebraska—Mid-America’s latest exploration 
payoff. E. D. Goebel and D. F. Merriam. Oi Gas J,, 
25.4.60, 58 (17), 171-4.—-Exploration in the N Hugoton em. 
bayment of NW Kansas and SW Nebraska resulted in the 
discovery of 16 new pools. Production is from Pennsyl. 
vanian formations, but there are possibilities in older rocks, 
Average well depths are 5000 ft. Present structure is due 
mainly to late Paleozoic and late Mesozoic folding. 
J.C. M. T. 


1385. West Virginia wildcats 40°, successful. Anon. (il 
Gas J., 25.4.60, 58 (17), 164-7.—Deep drilling in the Appala. 
chian Basin is concentrated in W Virginia, with the Devonian 
Oriskany sandstone as the principal target. Of 10 deep wild- 
cats drilled last year, four were gas-field discoveries. Prin- 
cipal W Virginian activity is at Glady gas field on the Black- 
water anticline (26,000 MM cu ft/day from 6186 ft), Grant 
district (7,897 MM cu ft/day from 1850-2000 ft), and the 
Paint Creek field (182,709 MM cu ft/day from 2100 ft). 
J.C. M. T. 


1386. Trenton—Ordovician tops in Michigan. Anon. Oil Gas 
J., 25.4.60, 58 (17), 156-62.—The Trenton—Black River 
section of the Ordovician of the Scipio trend, Michigan, is 
ca 600 ft thick, and contains up to 150 ft of productive pay. 
Production is from fractures in secondary dolomite along a 
belt ca one mile wide and 25 miles long. Oil discovery was 
made at Scipio in 1956, and interest increased last year with 
the discovery of the Adams, Pulaski, and Albion pools. 
There were 131 producing wells at the end of the first quarter 
of 1960, average production being 115-125 bd/well, total in 
1959, 2,063,940 brl. Drilling difficulties include hard forma- 
tions, lost circulation, and blowouts. Costs average $55,000- 
70,000/well. J.C. M. T. 


1387. Early Tertiary stratigraphy of part of Central Utah. 
D. P. McGookey. Bull. Amer. Ass. Petrol. Geol., 1960, 44, 
589-615.—Structurally and stratigraphically, the area studied 
is located in a transitional belt between the Basin-and-Range 
province on the W and the Colorado Plateau province on the 
E. Major tectonic features include the Sevier Valley Lara- 
mide folding, 8 end of the Wasatch monocline, and the Gates 
Creek monocline. 

The early and middle Tertiary strata herein described 
occupy a triangular, structurally low area between the group 
of older formations dipping W from the San Rafael Swell, the 
belt of Jurassic Arapien formation exposed at the crest of a 
Laramide fold in Sevier Valley, and the lava-covered high- 
lands on the S. E. N. T. 


1888. Exploration pressure builds up in Green River Basin, 
Wyoming. Anon. Oil Gas J., 25.4.60, 58 (17), 186-8.—In 
the Green River Basin, Wyoming, exploration interest in the 
last two years has developed in the Upper Cretaceous Mesa- 
verde formation over a wide area, and especially in Sweet- 
water County. Mainly gas was produced until the discovery 
of oil at Patrick Draw in 1959 in the Almond sand. A number 
of further oil discoveries have since been made. Overall 
success ratios for the Green River Basin are: wildcats 27%, 
field wells, 80°. J.C. M. T. 


JOURNAL OF THE INSTITUTE OF PETROLEUM 


| 1389 
carb 
569- 
: 
Can 
the | 
| effec 
: 
and 
spec 
L 
the 
hyd 
Mis 
| 189 
An 
| cov 
the 
| five 
dey 
gra 
pre 
| dat 
13! 
An 
41- 
chi 
the 
th 
we 
18 
At 
Vi 
ce 
Ve 
be 
| sil 
B 
wi 
its 
N 
fo 
vi 
A 
li 
l 
? 
ir 
| fi 
8 
ti 
| it 
a 
| ] 

\ 


ABSTRACTS 


1389. Facies and porosity relationships in some Mississippian 
carbonate cycles of Western Canada Basin. G. E. Thomas and 
R. P. Glaister. Bull. Amer. Ass. Petrol. Geol., 1960, 44, 
569-88.—In this report case histories of textural and reservoir 
analyses of two Mississippian carbonate cycles of the W 
Canada Basin are presented to illustrate the relation between 
the occurrence and petrographic nature of what constitutes an 
effective carbonate reservoir rock and the framework of car- 
bonate sedimentation. Various types of carbonate rock 

res, which are known to be characteristic of many limestone 
and dolomite sections, are described and evaluated with re- 
spect to effective porosity. 

Large stratigraphic oil pools have been discovered at or near 
the Paleozoic subcrop of the Mississippian “ Midale”’ car- 
bonate cycle in SE Saskatchewan, and in SW Alberta major 
hydrocarbon (oil and gas) reserves have been found in the 
Mississippian “* Elkton ” carbonate cycle. 


1390. Swan Hills hailed as new era in Canada’s economy. 
Anon. Oil Gas J., 25.4.60, 58 (17), 189-91.—Oil was dis- 
covered in 1957 at Swan Hills in the Swan Hills formation of 
the Beaverhill group of the Upper Devonian. There are now 
five fields in the region with 121 wells. Average producing 
depth is 8400 ft, reservoir thickness averages 100 ft, and oil 
gravity ranges from 37° to 41° API. The Swan Hills field 
proper is estimated to hold 1-3 billion bri oil in place and to 
date has 130 wells and no dry holes. a. ©, 3. 2. 


1891. Soldotna discovery gives Alaskan oil a needed lift. 
Anon. Oil Gas J., 25.4.60, 58 (17), 197.—Exploration well 
41-4 Soldotna Creek Unit recently tested 1870 bd on }-inch 
choke from the Eocene Hemlock sand at 10,228—10,585 ft, 
the same pay as in the Swanson River field to the N. This is 
the best oil discovery yet made in Alaska. Statistics of other 
wells in Alaska are listed. 


1392. Stratigraphy and foraminifera of Lower Tertiary Vidoio 
shale, near Puerto la Cruz, Venezuela. D.J. Stanley. Bull. 
Amer. Ass. Petrol. Geol., 1960, 44, 616-27.—Samples of the 
Vidono shale were collected in various outcrops in the Bar- 
celona—Puerto la Cruz and Bergantin regions of Anzoategui, 
Venezuela, during the summer of 1957, particular attention 
being paid to a 142-ft exposure of black shales and calcareous 
siltstones ca 100 m W of the small cross-road joining the 
Barcelona—Puerto la Cruz and Puerto la Cruz—Oficina high- 
ways. 

The Vidonio formation cannot be traced continuously from 
its type section along the Rio Querecual, near Bergantin, 
NW to the Puerto la Cruz area, because of structural com- 
plications. The abundant foraminifera were studied, there- 
fore, in order to determine the stratigraphic position of the 
various isolated Vidofio shale outcrops and, in particular, the 
Alcabala section in the Barcelona—Puerto la Cruz area. 


1393. Pakistan still searches for big oil, Anon. Oil Gas J., 
16.5.60, 58 (20), 112-14.—Major structures and oil seeps (one 
of the latter noted in 1866) have attracted oil exploration in 
Pakistan for ca 100 years. First field, at Khaur, was opened 
in 1922 in W Pakistan. Production from this and nearby 
fields of Dhubian, Karsal, Joya Mair, and Balkassar is only 
8500 bd. Gas reserves of 4-5-5-5 trillion cu ft (after purifica- 
tion) are estimated for the Sui reservoir covering 75 sq miles 
in Baluchistan, discovered after world war II. The gas 
contains 4:5% CO,, 3-5% nitrogen, 0-02% helium, and 
ca 0-5 H,S;. also ca 18 gal condensate per MM cu ft. Other 
gas finds in W Pakistan have been made at Zin, Uch, Mazrani, 
Kandhkot, Mari, and Khaipur, mostly with high CO, con- 
tents. In E Pakistan, gas fields have been found at Sylhet 
and Chhatak. Pakistan gas reserves are now estimated at 
ca 11 trillion cu ft, with an overall average of 70% methane, 
16% CO,, and 13% nitrogen. oO: SF. 
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1394. Soviets boast of major Afghanistan strike. Anon. Oil 
Gas J., 30.5.60, 58 (22), 76.—Russian sources claim the dis- 
covery of reserves of 300 MM bri oil at a wildcat near Aq 
Shah, N of the Hindu Kush mountains, 40 miles S of the 
Oxus river, Afghanistan. It is said that the N territory of 
Afghanistan possesses geological structures with many 
features in common with the oil- and gas-bearing area of 
neighbouring Soviet Central Asia. ©; 


1895. Reconnaissance geology and oil possibilities of Mindanao. 
T. S. M. Ranneft et al. Bull. Amer. Ass. Petrol. Geol., 1960, 
44, 529-68.—Mindanao is a Pacific Island of unusual geologic 
and historic interest. The sedimentary rocks of Mindanao 
are of Tertiary and Quaternary age, with Miocene and 
Pliocene rocks comprising most of the stratigraphic section. 
The mountainous areas consist chiefly of basement and 
Tertiary volcanic rocks, whereas intervening lowlands are 
underlain by Tertiary sedimentary rocks. There are two 
major sedimentary basins—the Agusan-Davao trough and the 
Cotabato Basin. There are possibilities for commercial hydro- 
carbon accumulation in both basins. 

The sedimentary section contains probable source, cap, and 
reservoir rocks, and potential structural and stratigraphic 
traps are present. 


1896. Cretaceous of Southwest Aquitaine. (In French.) J. 
Fourmentraux. Bull. Ass. frang. Tech. Pétrole, Jan 1960, 
(139), 35-60.—The composition of the rocks can be repre- 
sented chemically or by means of the lithology. The latter 
may be of more interest where reservoir rocks are concerned. 
Triangular diagrams can be used with the three principal 
components at the angles, and areas within the triangles are 
marked by stippling or colours, these stipples or colours being 
superimposed on the isopachytes to show the distribution of 
the lithofacies. 

The maps given are for the total Lower Cretaceous, Neo- 
comian, Lower Aptian, Upper Aptian—Albian, Upper Cre- 
taceous, Cenomanian, Turonian—Senonian, and Danian. The 
limits, isopachytes, and facies are discussed. 

Most of the units have important amounts of limestone; 
dolomites or dolomitic limestones occur in some places; 
clayey and sandy rocks are less prominent. 

The summarized data are of interest to the geologist, geo- 
physicist, and driller. G. D. H. 


1397. Crude petroleum exploratory possibilities in the western 
part of the Dukla—Michowa unit. (In Polish.) P. Karn- 
kowski. Nafta (Krakow), 1958, 14, 179-80.—As a result of 
work carried out under Prof Tokarski during the last few 
years in the Dukla—Michowa fold, two new fields have been 
discovered and a mass of basic information has been accumu- 
lated. In many places, particularly in the Mrukowa fold, the 
odour of oil has been strong in samples obtained. <A geo- 
logical section through this is given, and shows the faulting 
in it. Such traces of crude as have been discovered are 
thought to be fragments of some deeper reservoir sands. 
Since these are also folded, without being broken, some few 
miles to the §, there is a likelihood of crude being found there. 
This fold, at Skolnik, has not been fully investigated, and 
search should be recommenced. Deeper drilling at Mrukowa 
may also pay off. M.S. 


1398. An attempt at a new way for stratigraphic division of 
Menilite series and Krosno beds. (In Polish.) S. Jucha and 
J. Kotlarezyk. Nafta (Krakow), 1958, 14, 205-7.—The 
Menilite series (shales, marls, sandstone) is thought by Polish 
workers to belong to upper Eocene, while Rumanians and 
Russians consider it to be Oligocene. Since associated crude 
is important, the matter should be reconsidered. The 
authors’ work leads them to prefer the whole of Krosno 
structure to be divided into Upper Jaslo and Lower Jaslo 
structures, which were deposited on either side of a land mass, 
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so that some parts were deposited under different conditions. 
Later this land subsided and the deposition was finished under 
identical conditions. A proof in shape of shales of transi- 
tional nature has been found. M. §. 


GEOPHYSICS AND GEOCHEMICAL 
PROSPECTING 


1899. Lateral velocity variations. (In French.) V-A. Ol- 
hovich. Rev. Inst. frang. Pétrole, 1960, 15, 112—20.—In 
calculating the position of a reflector it is necessary to know 
the dip of the beds above it. When they are not horizontal 
this gives a lateral velocity gradient. Lateral velocity varia- 
tions can be considered as the result of an infinitely large 
number of infinitesimally thin layers of overburden. 


= Vo + + Cx 


A rotation of the co-ordinate axes about the origin can be 
made to bring the Z axis into the direction of greatest velocity 
variation. By this device appropriate relationships are 
obtained and applied. G..D. Hf. 


1400. Inverse filtering helps solve problem of offshore multiples. 
M. M. Backus. World Oil, May 1960, 150 (6), 156.—‘‘ Masked 
reflections *’ in marine seismic work are valid depth reflections 
which are obscured by effects due to water reverberations, 
and in order to overcome the problem, data processing tech- 
niques have recently been devised which exclude these ex- 
traneous effects. The problem of water reverberation can be 
recognized by the apparently high quality of individual 
records which are difficult to interpret in terms of continuous 
reflections. The use of inverse filtering in the processing 
equipment provides records which are approx equivalent to 
those which would have been obtained in the absence of a 
water layer, but there is attenuation of section multiple 
energy, and the records are less valid when the form of the sea 
floor is complex. C. A. F. 


1401. Seismic circular slide rule for the function V = V. 
+ KZ. P. Bois and A. Oudelette. Rev. Inst. frang. Pétrole, 
1960, 15, 93-111.—On one side the dip « and the normal step- 
out correction 57’ can be calculated as a function of V, and 
the velocity gradient K, the spread Az, two-way time 7’, and 
the two-way AT read on the record. The apparent dip may 
be computed from the true dip and angle between true and 
apparent dip direction. By means of the other side, the depth 
Z, offset X, and radius R of the wave front can be obtained 
from V,, K, «, and 7. 

The nature of the elements incorporated in the slide rule 
and examples of its use are described. G. D. H. 


1402. Possibilities of the centre for analysing seismic magnetic 
recordings at the Institute Francais du Pétrole. (In French.) 
J. L. Hautcoeur. Rev. Inst. franc. Pétrole, 1960, 15, 263-88. 
—tThree forms of magnetic recording are available; each has 
its advantages. The central bureau can handle HTL, SIE, 
and Carter recordings. Corrections, filtering, control of gain, 
mixing, and the preparation of sections can be carried out. 
The nature of these processes is indicated. Diagrams show 
the steps involved in various processes, and indicate the com- 
ponents of the apparatus. Examples of various types of film 
are given. : G. D. H. 


1403. Use of metal models in studying the telluric fields on 
cylindrical structures. (In French.) P. Morin, R. Utzmann, 
and B. Vavre. Rev. Inst. frang. Pétrole, 1960, 15, 467—79.— 
Electrical and telluric methods of prospecting distinguish beds 
by their resistivities, and the resistivities depend on several 
factors. Problems may be examined theoretically for simple 
and rare cases. Otherwise, models can be used. Materials 
exist of various resistivities. For simple models, conducting 
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paper is a possibility, patterns of perforations permitting g 
range in resistivity, which can be five-fold. Metals and alloys 
can give variation of the order of 200 times. Metals may be 
soldered, but this may cause disturbance; flowing current 
will cause heating, current densities, and the properties of 
metals leading to non-uniform effects; potentials may arise at 
metal contacts; there can be Peltier and Thomson effects, 
Potentials were measured by a nul method, and gradients by 
an opposition method. 

Studies were made on a cy] faulted structure, with materials 
of two resistivities in effect enclosed in material of infinite 
resistivity. The fault had a fixed throw, but the thicknesses 
of the materials were varied. The potential distribution and 
gradients are given. G. D. H. 


DRILLING 


1404. Small bit used in 20,000-f Texas wildcat. Anon. Oil 
Gas J., 18.4.60, 58 (16), 78-9.—Three 33-inch diamond bits 
were used to drill from 19,184—20,603 ft through hard Edwards 
limestone at temp of 424°-450° F in a wildcat in Alto Loma 
area, S Texas. Bit wt was 3000-4000 lb, and cost $2-57/ft. 
Money was saved on rig time also. J.C. M. T. 


1405. New rig weighs in light, but packs a big punch. Anon. 
Oil Gas J., 23.5.60, 58 (21), 70.—A rig designed for air trans- 
port in Bolivia weighs less than 400,000 lb excluding drill pipe, 
supplies, and camp site equipment. The 132-ft mast has 
alloy steel legs and an aluminium sub-base, and has a hook 
load rating of 350,000 lb. Power is diesel-electric. Pumps 
are electrically driven triplex plunger type. Aluminium and 
rubber are used in the mud tank construction. J.C. M. T. 


1406. How to deepen small cased wells with cable tools. L. E. 
Collins. World Oil, May 1960, 150 (6), 137.—Current methods 
of completing wells with 4}-inch casing have set problems in 
developing a method for deepening them. This is usually 
thought to be impracticable, but a technique has been used 
successfully in which a small cased hole has been deepened 
and tested using cable tools. Bit dia must be a max of 3} 
inches, and water and caving can be controlled with a hole 
full of water in relatively shallow areas. The economics of 
cable tool slim hole drilling and completion are attractive. 
C. A. F. 


1407. New test tool samples several zones in one trip. P. 
Chisholm. World Oil, May 1960, 150 (6), 120.—A new forma- 
tion testing tool has been developed with which it is possible 
to obtain formation fluid samples and closed-in pressure from 
several zones during one trip of the drill pipe. It has potential 
uses in multiple formation tests in wildcats, the checking of 
productivity of various beds within a thick pay section, and in 
determining the oil-water cut and hydrodynamic studies. 
Details of the equipment are given; it consists of two basic 
parts: (1) the packer unit, which is run on the drill pipe, and 
(2) the sampler run on a wire line, which can be retrieved after 
each test. There are two pressure recorders in the sampler, 
one inside and the other blanked off outside. Fluid samples to 
over 25 gal can be taken from intervals ranging from | to 12 ft. 
Results of field tests are described. C.A. F. 


1408. A study of Polish-made tool joints, their production, and 
mechanical properties. (In Polish.) M. Fiega and H. 
Slupezynski. Nafta (Krakow), 1958, 14, 1980-4.—The 
manufacture of pipes and joints to API specification with 
Polish materials often fails and eventually causes break- 
downs. An analysis of causes of such. failures has shown that 
often the taper and thread are faulty, the male and female 
parts do not fit, and this is due to lack of control, since the 
one is made by the steel mill and the other in steel works. 
The quality of steel must be high, and heat treatment is 
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specialized in order to obtain the required microscopic struc- 
ture. The article gives metallurgical details of the correct 
treatment and suggests stricter control of production. 

M.S. 


1409. Aluminium drilling platforms prove successful in Lake 

ibo. R. Strickert and W. B. Moore. World Oil, May 
1960, 150 (6), 139.—The use of aluminium offshore drilling 
platforms in Lake Maracaibo has been successful in com- 
bating corrosion. They are easy to install and have adequate 
strength. They have been used for two years under condi- 
tions of warm brackish water where severe corrosion can occur. 
The design of the platforms is described with photographs; 
they are supported by driving steel piling through aluminium 
jacket legs which provide max stability and strength. The 
structure can be erected complete with rig in operation within 
36 hr, and in the event of a dry well it can be salvaged 
economically and rapidly by cutting off the steel piling below 
the bottom of the jacket after the rig and deck sections have 
been removed. Installation procedures are outlined. 

C. A. F. 


1410. Slim-hole completions reduce development costs. J. G. 
Bonsall. Oil in Canada, 25.4.60, 12 (26), 27-31.—Experience 
on 36 wells has shown a saving of 35% in completion cost of 
wells with depths from 2600 to 6900 ft by cementing 2{-inch 
tubing in a 6}-inch hole. No unusual difficulties were en- 
countered in fracturing or producing. Three wells have 
been successfully completed for dual zone production by 
cementing two strings of 2$-inch tubing in one borehole with 
asaving of 18% of the cost. The techniques are described. 
G. B. 


1411. Needed now: a better understanding of the basics of 
earth boring. L. W. Ledgerwood, Jr. Oil Gas J., 9.5.60, 
58 (19), 127-41.—-Most effort towards improving the efficiency 
of earth-boring processes has been directed towards incre- 
mental improvements in rotary drilling methods, whereas 
relatively little effort has been made towards understanding 
the basic process of making a hole in the ground. The amount 
of research done on novel systems is, however, greater than 
generally realized, being poorly covered in the literature, and 
many of the systems were first proposed long ago (e.g. the 
flame drill in 1853). The following systems are reviewed in 
this article: percussion drills using a magneto-striction 
principle, solenoid hammer, eccentric wt, and air hammer; 
pellet impact drill; Russian shock wave drill (electric spark) ; 
explosive drills; the calyx drill; turbo-drills; fluid motor 
drills; flame drilling; electric are drilling; abrasive jet drill; 
high-speed abrasive wheel; rocket exhaust drill; chemical 
methods, the use of electric currents, and magnetic waves. 
The following devices for assisting rotary drilling are also 
described: retractable drilling bits; reelable drill pipe; 
continuous coring with reverse circulation; semi-automatic 
and fully-automatic drilling rigs. The present status of each 
of these systems and devices is given, and there is an extensive 
bibliography. J.C. M. T. 


1412. Clay-free salt-water muds save rig time and bits. B. J. 
Collins and R. R. Griffin. Oil Gas J., 18.4.60, 58 (16), 115-17. 
—Promising clay-free salt water oil emulsion drilling fluids 
are being tested in W Texas. They contain only ca 2% solids 
in the 8-4—10 Ib/gal range, and use guar gum and starch 
to keep filtrate loss at or below 10 ml. Advantages claimed 
are faster penetration, longer bit-life, less pump wear, better 
hydraulics, inhibition of shale hydration, and lower cost 
(except in the higher density ranges). J.C. M. T. 


1413. Maintaining low-solids drilling fluids. A. Park, P. P. 
Scott, Jr, and J. L. Lummus, Oil Gas J., 30.5.60, 58 (22), 
81—4.—_If other factors are the same, the fewer dispersed solids 
in a mud, the faster the drilling rate is. Experimental data 
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are presented which show that. a new commercial polymer in 
puwder form, plus soda ash, can replace part of the bentonite 
in a mud with an improvement of drilling rate. For the same 
mud vise the bentonite content can be halved. With a 3% 
bentonite suspension, only 0-05 lb/brl of polymer is needed, 
with ca 1 lb/brl soda ash, to give visc equivalent to 6% 
bentonite alone. Polymer/soda ash/bentonite suspensions 
are more stable to contamination by sodium chloride and 
calcium sulphate than bentonite alone, and conventional 
dispersants are equally effective with the new suspension. 
Savings in mud cost and drilling time are claimed. A cyclone 
separator with a 14° cone angle has been tested and found to 
remove 99% of all solids coarser than 230 mesh. Cuttings as 
large as } inch did not plug the underflow orifice, and a further 
feature of the design is that the mud is not rejected from the 
underflow when the feed is free from cuttings. 


1414. Effect of bit weight on drilling rate. P.L. Moore and 
C. Gatlin. Oil Gas J., 23.5.60, 58 (21), 90-3.—No complete 
theory yet exists by which even the effect of bit wt on drilling 
rate can be formulated, but in this article the work done in 
establishing how instantaneous drilling rate varies with bit wt 
is briefly examined. Experiments have shown that if a 
brittle rock is attacked by percussion the material removed is 
proportional to the energy of the blow, although if data for a 
wider range of velocities were available momentum might be 
found to be the critical variable. The action of roller drilling 
bits is compared with percussive action. Five alternative 
equations connecting drilling rate with wt on bit are quoted. 

C. MF. 


1415. Sextuple completion slashes costs. E. McGhee. Oil 
Gas J., 23.5.60, 58 (21), 66—-8.—A gas well in Jackson County, 
Texas, has been completed with individual production from 
six Frio sands. There is’ no long string of casing. Three 
strings of 24-inch tubing are cemented side by side in 83-inch 
open hole. Inside each is another string of 14-inch tubing. 
Two sands are perforated in each 2}-inch string; one flows 
through the 1}-inch inner string and the other through the 
annulus between the 14- and 2}-inch strings. After cement- 
ing, the rig was released and remaining work done by wire line 
or a light pulling unit. Apart from the christmas tree, all 
equipment is standard. Cost was little more than for a con- 
ventional single completion with 54-inch casing and 2}-inch 
tubing. Depths of completions (gun perforated, using 
magnetic alignment to miss adjacent strings) are 4683— 
4688 ft, 5396-5398 ft, 5613-5616 ft, 5702-5707 ft, 6488— 
6490 ft, and 6631-6634 ft. J. C. M.'T. 


1416. First quintuple completion. E. McGhee. Oil Gas J., 
2.5.60, 58 (18), 149-52.—Sinclair have made a satisfactory 
five parallel string completion in a Louisiana offshore well. 
The lowest string (set at ca 7100 ft) is arranged to produce 
from two formations alternately, so that altogether six 
horizons are produced independently. Running in took only 
42 hrs. Hydraulic-set packers were used, and the string was 
handled with hydraulically operated multiple slips and 
elevators, and lowered through a stripper type preventer with 
five openings. 


1417. Big-rig flexibility in medium depth drilling. E. McGhee. 
Oil Gas J., 18.4.60, 58 (16), 112—-14.—-A medium-depth electric 
rig is described which features separate control of pump and 
drawworks motors when run from the same generator. Two 
de diesel generators are provided, giving 100% standby. 
Transmission is simplified to high- and low-drum ratios only. 
4. €. 


1418. Jeep mounted workover unit works fast. Anon. Oil 
Gas J., 9.5.60, 58 (19), 177.—A miniature workover rig con- 
sisting of a single pole mast, motor-driven winch, and. 
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lubricator, is mounted on a light four-wheel-drive vehicle. On 
its designed service of paraffin wax removal from low pressure 
flowing wells in Central Texas it is operated by one man and 
can service 7-10 wells/day. J.C. M. T. 


PRODUCTION 


1419. Two-phase flow in two-dimensional systems—effects of 
rate, viscosity, and density on fluid displacement in porous 
media. R. G. Hawthorne. J. Petrol. Tech., April 1960, 
12 (4), AIMME Tech. Paper No. 8110 (summary), 82.—When 
viscous and gravitational forces control fluid displacement in 
porous media and the interface stabilizes, the following rela- 
tionship holds: 


sin B/cos (a~B) = 


An increase in flow velocity, u, increases the interface tilt, f. 
« is the dip of the bed. For rates exceeding a critical velocity 
stabilization is impossible. 

A method has been devised for making numerical calcula- 
tions of the interface movement during the transient period. 
Calculations have been made for rates above and below the 
critical. In reservoirs with steep dips, rates below the critical 
can give large vol of oil before gas break-through. Water 
injection at favourable mobility ratios and low dip gives best 
performance at high rates. Fingering when there are un- 
favourable mobility ratios causes deviation from the theory, 
because the gravitational forces are relatively small. 

D. 


1420. Determination of effective capillary pressures for porous 
media from imbibition data. L.L. Hardy. J. Petrol. Tech., 
April 1960, 12 (4), AIMME Tech. Paper No. 8109 (summary), 
81.—Assuming piston-like displacement in imbibition, an 
equation has been derived for water displacing air in which the 
vol of water imbibed is proportional to the square root of the 
time. This yields an effective capillary pressure which is 
related to the wettability of the rock surface. The results at 
various mean pressures indicate that the gas is discontinuous 
behind the water front. Even though piston-like displace- 
ment is an over-simplification, it agrees better with the 
experimental results than does the assumption of phase 
continuity. 

A simple procedure has been devised for measuring rates of 
water imbibition in unmounted cores. Freshly-fired cores 
were compared with cores which had been in contact with 
various alcohols, acetone, and heptane. Cpds with strongly 
polar groups and those with hydrophobic groups which in- 
creased water—air-solid contact angles had the greatest effect 
on the observed imbibition pressures. Neither amount of 
water imbibed nor rate of imbibition is alone a good indication 
of the effect of adsorbed material on surface wettability. 

G. D. H. 


1421. How to live with proration of water floods in Lansing— 
Kansas City fields, Kansas. E. E. Funk. J. Petrol. Tech., 
April 1960, 12 (4), 16—18.—Most water floods will recover 
most ultimate oil when the highest input rate below formation 
parting pressure is used. A small number of water floods will 
not be damaged by using lower rates, but this cannot be 
ascertained in advance. Economics favour high rates. Low 
rates may allow by-passing; there may be loss to non-co- 
operating offset producers. 

Water flood proration may be safely applied to new projects 
using a preset project allowable. Operators may then develop 
in stages so that stimulated wells produce at capacities within 
the allowable. Project allowables are most suitable for large 
projects, and such projects should be encouraged. Stage 
development within a preset allowable is possible. Prorated 
floods should use not less than the minimum efficient input 
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rate; low pumping levels should be maintained. Suddenly 
applied flood proration will reduce ultimate oil recovery; 
selective application by wells will cut the loss. G. D. H, 


1422. Miscible slug flooding—a review. F. F. Craig and 
W. W. Owens. J. Petrol. Tech., April 1960, 12 (4), 11-15,— 
Volumetric sweep efficiency depends on the form and nature of 
the reservoir rock, the well pattern, gravity effects, and 
mobility ratio. When the injected fluid is less mobile than 
the oil the vertical profile of injected fluid movement js 
smoothed, and there is areal spreading to give improved sweep 
efficiency; channelling is likely when the injected fluid is more 
mobile than the oil. High-pressure gas drives and enriched 
gas drives employ reservoir volatiles to aid in creating a 
miscible zone; miscible slug drive involves injection of the 
appropriate volatiles. At pressures over 1100 psia at re- 
servoir temp, propane is completely miscible with the 
scavenging gas. 

Various investigations show that as the vise of the driven liq 
increases the length of the mixing zone increases. Reservoir 
oil vise less than ca 5 cP seem most suitable. In the absence 
of initial gas saturation, gravity effects, and rock non- 
uniformity, a LPG bank as little as 0-1% of the oil vol may 
maintain miscible displacement. For five-spots and no 
gravity effects, areal sweep efficiences at gas breakthrough 
may be 50-65%; production after breakthrough may raise 
the figure nearly to 100%. Beds less than 25 ft thick, at 
depths exceeding 2500 ft, and with permeabilities under 
100 mD seem most suited for miscible slug drive, using slugs 
of 2-10% of hydrocarbon pore vol. 

41 miscible slug drives are known, but only ten can be 
considered as valid tests. A measure of the recovery by mis- 
cible slug drive is the additional oil obtained over that ex- 
pected by dry gas injection. For four of the valid tests it 
seems that the vol of additional oil recovery is two-six times 
the vol of injected LPG. Miscible slug drive is unlikely to be 
efficient in reservoirs where water flooding or gas injection 
would not seem beneficial. 

Various modifications have been proposed to offset adverse 
factors. G. D. H. 


1423. New jet perforating charge eliminates carrot plugging. 
R. L. Robinson, P. de Frank, and R. F. Hatfield. J. Petrol. 
Tech., April 1960, 12 (4), 73-5.—One theory on jet per- 
forating assumes that the liner is disintegrated in part by 
interaction of the compression and tension waves generated, 
but this process may not break up all the metal due to diminu- 
tion in energy. The residual metal in collapsed form appears 
as the carrot moving at a much lower velocity than the 
particles formed by disintegration. A liner formed of loosely- 
bonded particles allows more efficient use of the explosive 
shock wave. Carrot can be eliminated and the later low- 
velocity particles aid in scouring the hole made by the high- 
velocity part of the jet. Particle size is important; small 
particles give too much bond strength; large particles use up 
energy in internal failure. 

Tests with the new bonded-particle liner showed the pro- 
duction of a deep large-vol perforation with no obstruction to 
flow. For simulated well conditions the well flow index was 
1-48 and core surface open to flow 19 in*, compared with 0-98 
and 6 in’, respectively, for a conventional charge. G. D. H. 


1424. Development of special liners for shaped charges used for 
perforating in oil wells. (In French.) J. Delacour and R. 
Schall. Rev. Inst. frang. Pétrole, 1959, 14, 1615-36.—Per- 
forations are used not only for production but also for injection 
as in fracturing. The explosion may form fractures in 
different ways. A reactive liner for the jet aids in producing 
the secondary effects; this should react with the gases or other 
material strongly exothermally. Powdered titanium is @ 
suitable substance for this purpose, for it is capable of several 
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different reactions. Photographic studies showed a jet with 
copper liner to have an initial velocity of 6600 m/s, dropping 
to 4000 m/s towards the end of the visible jet. The titanium 
liner had an initial speed of 4000 m/s dropping almost to zero. 
The luminous phase was 3 m/s for copper and 240 m/s for 
titanium. Radial pressures were higher at corresponding 
radial distances for reactive than for conventional liners. 
Tests on rock specimens under suitable constraints aimed at 
simulating natural conditions showed the reactive liners to 
give perforations with higher fluid throughputs than con- 
ventional liners. 

Reactive liners should not be used in thin beds or near a bed 
boundary. 

Flat charges can give larger perforations than hollow charges 
for a given wt of explosive. The pressure on the fluid in the 
well affects the behaviour of jet perforators. G. D. H. 


1425. Sinclair completes world’s first quintuple string well. 
Anon. World Oil, May 1960, 150 (6), 132.—The first quin- 
tuple string well has been completed in the Block 190 field 
in the Gulf of Mexico, offshore from Louisiana. The well is 
producing five zones simultaneously through five strings of 
production tubing consisting of 2}-inch od plastic coated 
integral joint tubing. Power-operated multiple slips were 
used to suspend the strings whilst running in, and a stripper 
type blowout preventer with five ports was used for control. 
Six hydraulic packers were used to isolate the pays. The well 
was completed with a double block christmas tree consisting 
of five duplicated master valves. C. A. F. 


1426. Stripper lease ACT can save you money. P. W. Tru- 
man. World Oil, May 1960, 150 (6), 123.—The use of low 
cost automatic custody transfer (LACT) equipment on stripper 
leases can be more economical in overall operations than 
LACT equipment on high-productivity leases. It is possible 
to use skid-mounted LACT units equipped with positive dis- 
placement meters for leases producing 30-200 bd. These 
units are described. They require a minimum of field 
maintenance, and the positive displacement meters have 
proved to be an economical and accurate means of oil measure- 
ment. Economies of the system are outlined. C. &. F. 


1427. New field plant now on stream at Hassi Messaoud. P. 
Lépée. World Petrol., April 1960, 31 (4), 58.—A processing 
plant has been installed in the Hassi Messaoud field, Algeria, 
with a capacity of 150,000 bd. A complete field network of 
gathering lines has now been constructed and oil is piped 
under pressure to the plant. The crude is very light with a 
low sulphur content, and has much associated gas. De- 
gassing is in three stages and the stabilized crude is then 
passed to tank storage. Third stage gas is burnt. The first 
stage separation operates at 300-450 psi, the second at 40— 
75 psi, and the third stage operates at approx atmospheric 
pressure. C.A. F. 


1428. How to control blowouts. Pt 1. T. B. O’Brien and 
W. C. Goins. World Oil, May 1960, 150 (6), 97.—A detailed 
procedure for combating blowouts is given, and the method 
has been successfully field tested. Control of blowouts can be 
effected by: (1) thorough training of personnel; (2) deter- 
mination of proper choke size and mud wt; (3) proper 
handling of drilling breaks; (4) procedures for threatening 
blowout during a trip; (5) cale of initial flow rates due to 
kicks of varying intensity; (6) proper methods of killing 
threatened blowouts during drilling; and (7) use of reverse 
circulation for killing blowouts. Each of these is discussed in 
detail, and formule and charts enable rapid cale to be made. 
C.A. F. 


1429. In California—new water flood features unitized 
equipment layout. J. A. Pryor. World Oil, May 1960, 150 
(6), 143.—A new water flood plant has been completed in the 
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Dominguez field, California, in which the equipment is 
unitized for economy and ease of operation and maintenance. 
Details of the equipment are given, the main features being: 
(1) minimum raw and clear water storage; (2) skid-mounted 
package filter units; (3) electric motor-driven, high pressure 
centrifugal pumps for water injection; (4) a centralized in- 
jection well manifold; and (5) a waste disposal system which 
recovers and uses most of the filter backwash water for in- 
jection purposes. Operation of the equipment is described 
with flow diagrams. C..&. 


1430. East Texas’ first fire flood is successful. P. D. White 
and J.T. Moss. Oil Gas J., 30.5.60, 58 (22), 102—4.—Wells in 
a field in the Carrizo—-Wilcox sand, E Texas, suffered rapid 
production decline to less than 1 bd a few weeks after drilling 
in 1935. Recently, secondary recovery methods, including 
LPG injection, water flood, and hot air drive, have achieved 
only limited success owing to high vise of oil, fine grained un- 
consolidated sand, lack of reservoir pressure, and presence of 
underlying water sand. Pay thickness is 20-50 ft, and the 
sand is well developed over several thousand acres. In Jan 
1959 tests of a five-spot 2}-acre pattern yielded ca 2 bd total 
from the four peripheral wells. Air was injected via the 
central well and ignited in April, injection then being at 
400 psi and 100 MM cu ft/day. In May production increased 
to ca 15 bd with ca 5% water. CO, content of produced gas 
was 14-16%, with no free oxygen. Although the heat front 
reached two wells later, this did not cause excessive corrosion, 
but difficulty was encountered with sand control at the higher 
production rates. The pilot test has another year to run 
before final appraisal. J.C. M. T. 
! 

1431. Peripheral water flood as a supplement to gas injection 
pressure maintenance. T. C. Storer and J. B. Plaza. J. 
Petrol. Tech., April 1960, 12 (4), 35-8.—The Willamar field, 
discovered in 1941, has three main units separated by faults. 
Willamar West was essentially fully developed by 1947. The 
initial allowable was 103 bd/well, but rapidly falling bottom- 
hole pressures and rising GOR led to studies and the formation 
of a unit for gas injection, which began in Aug 1951. The 
unit covers 5300 acres. Approval for water injection was 
optained in 1957, and tests were completed in 1959. 

The average porosity is 19-6%, permeability 68-1 mD, and 
water saturation 34:-5%. The original pressure was probably 
3680 psig at —7900 ft, with the solution GOR 460 cu ft/brl. 
The six gas injection wells had their allowables transferred to 
producing oil wells. Calculations suggested that for GOR of 
50,000 the displacement of oil by gas would be 23% of pore 
space. The relatively flat structure does not favour much 
contribution from gravity drainage. It is estimated that 
75% of the oil reservoir will be affected by the water flood. 
Pressure maintenance by gas as now conducted may give 
1-3 times the indicated primary recovery, and with full-scale 
peripheral water injection the figure may rise to 1-9. The 
latter figure seems acceptable economically. Two-—four years 
will be required for pressure build-up. The initial injection 
rate may be 16,500 bd, and several successive rows of injection 
wells will be needed during the flood. Gas injection will be 
reduced over time. G. D. F- 


1432. Sucker rod failures cut 56 per cent in six years. 0. C. 
Atkinson. World Oil, May 1960, 150 (6), 116.—Over a period 
of six years sucker rod failures in ca 1200 wells in W Kansas 
have been reduced by 56%. Rod breaks in 1953 were 1790, 
compared to approx 789 in 1959. Failures were combated 
by: (1) corrosion inhibition, using the “‘ copper ion exchange ” 
method for inhibitor evaluation; (2) proper make-up and 
handling of rod strings, with emphasis on clearing box and pin 
threads; (3) the use of dynamometer data for limiting rod 
loads to within stress limits of rods; and (4) carrying out 
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mixed rod string tests for different steels. Details of the tests 
are given. Three refs. C. A. F. 


1433. Stock tank vapour recovery increases lease income. 
R. C. McCutchan. World Oil, May 1960, 150 (6), 107.—Re- 
covery of rich stock tank vapours can be carried out with the 
use of small skid-mounted compressor units which are de- 
scribed. Large quantities of these vapours have become 
available through consolidation of lease batteries for LACT 
installations, unitization, and reductions of costs; and re- 
covery of the vapours can provide a useful income. Several 
types of compressor units are available, such as the liq seal 
rotary type and positive displacement type rotary and re- 
ciprocating units. The economics of these installations are 
based on the casing head contract between the producer and 
plant operator. A stock-tank vapour-produced crude oil 
ratio is determined and then applied to normal lease produc- 
tion rates, taking into account allowable changes, future lease 
development, and projected changes in surface operations. 
C. A. F. 


1434. Flow of gases in porous media. A. Houpeurt. Rev. 
Inst. frang. Pétrole, 1959, 14, 1637-84.—For steady-state 
radial flow there is the relationship, 


a hkba ua 

™ 

Noting that a/R is generally small, and that gas well be- 
haviour gives Q, = y(pr* — pa*)", it is shown that y = (A/C)", 
and values for B and C have been calculated for a range of 
values of n. The results are presented in tabular and gra- 
phical form. 

Experiments on the flow of water through packings of glass 
beads have shown a deviation from Darcy’s law as a result of 
kinetic energy losses. This leads to a pressure distribution 
about a well which deviates from that for Darcy’s law in the 
zone near the well; the two distributions are indistinguishable 
some distance from the well. The stabilization of kinetic 
energy losses is considered for constant rate unsteady radial 
flow, as a preliminary to well testing at constant flow rate. 
Flow of gas through an orifice plate is examined, and 
theoretical justification is given for Cullender’s isochronal 
method of testing gas wells. G. D. H. 


where A= 


1435. Factors affecting downhole drilling efficiency. (In 
Dutch.) N. H. van Lingen. Ingenieur, ’sGrav., 27.5.60, 
72 (22), M43.—Downhole rock is always less easily drilled 
when the same sample is brought to the surface. The article 
describes experiments done with a drilling apparatus in a 
pressure vessel. The vessel contained the rock sample under 
investigation and it was possible to vary the mud pressure, the 
pressure of liq in the rock pores, the pressure on the rock 
itself, and the rate of drilling. The behaviour of the chips 
downhole was studied and in particular those conditions which 
cause a pressure drop across the chips and therefore hindered 
their removal with the circulating liq. This pressure differ- 
ence is due to static and dynamic conditions and balling up of 
the drill bits appears to be a direct consequence of the pressure 
drop. Reduction in penetration rate due to an apparent 
increase in rock strength is governed by the difference between 
the mud pressure and the pressure of the liq in the rock pores. 
Rotationally symmetric geostatic forces do not effect drill- 
ability. Five graphs illustrate the experimental results. 
D. C. E. de W. 


1436. Introduction of a pore geometrical factor defined by the 
capillary pressure curve. J. H. M. Thomeer. J. Petrol. 
Tech., March 1960, 12 (3), 73-7.—The shape of the curve 
depends on the interconnexion of the pores and the sorting of 
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the pore sizes; the location depends on the inter-connected 
pore vol and the size of the first pore entered. When P, and 
(V5)p, data are plotted on log-log paper a smooth curve giving 
best fit approximates to a hyperbola, which is given by: 


(log P. — log Pa) [log (Vs)p, — log (Vs)p.0.] = —C? 


This can be modified to (V5)p,/(Vs)po =e-* where K 
= G/log P./Pa. Gis a pore geometrical factor; (V»),.. is the 
pore vol occupied at infinite pressure; Py, is extrapolated 
displacement pressure. The relationship allows the de. 
velopment of a family of capillary pressure curves, all with the 
same value of Py and (V5),.., but different values of G. An 
observed curve can be matched for shape, and this will also 
yield Pg and (V»)p.., the position of the asymptotes. 
Deviations of measured data from computed curves are 
mainly in the steep part, but these deviations have only a 
slight effect on the numerical values of the parameters. Two 
methods are given for calculating the parameters from ob- 
servational data. G. D. H. 


1437. Alcohol slug process for increasing oil recovery. C. 
Gatlin and R. L. Slobod. J. Petrol. Tech., March 1960, 
12 (3), AIMME Tech. Paper No. 8106 (summary), 84.— 
l-inch dia, 100-ft long unconsolidated cores were used. The 
porosity was 35% and permeability 4 darcys. Injection rates 
were 5-6 cc/min. Most alcohol slugs were run on previously 
water-flooded systems. The alcohol slug was driven by 
water. isoPropyl alcohol slugs of 8—-16% of the core vol were 
used; complete soltrol recovery needed 17%, complete 
naphtha recovery 13-5%. The three-component system is 
completely miscible only for high conen of alcohol. Water 
and oil form a bank ahead of the slug. 

Methyl alcohol can be used in front of or behind isopropyl 
alcohol. The former is miscible with water, and only slightly 
miscible with oil, but the isopropyl alcohol is miscible then 
with oil when at a lower concn. This gives advantages from 
a cost angle. G. D. H. 


1438. Hydraulic fracturing with single-point technique. J. L. 
Huitt. J. Petrol. Tech., March 1960, 12 (3), 11-13.—Some 
fracture treatment failures are attributed to inadequate 
capacity of the fractures. Fracture capacity is the product of 
the permeability and width. For best results in well stimula- 
tion fracture capacity should be at least ten times the forma- 
tion capacity (horizontal permeability times thickness). 
Multiple fractures increase fracture capacity, but a given vol 
of fracturing fluid gives less penetration the more numerous 
the fractures; a single high-capacity fracture of large areal 
extent may, however, be better. The latter may be obtained 
by single-point entry. After setting casing a notch is cut into 
the formation at the desired point; this is done mechanically 
or hydraulically. A partial monolayer of large-size propping 
agent is essential for a high-capacity fracture. The fracture is 
initiated by a penetrating fluid, and extended by a fracturing 
fluid with a fluid loss reducing additive. Propping agent is 
introduced late. 25 brl/min injection rates are the minimum 
required. Overflushing should be avoided. 

In some cases, where conventional fracturing gave 25-30 bd, 
fracturing with single-point entry gave wells with potentials 
indicated to be 600-1200 bd. G. 


1439. Volumetric behaviour of natural gases containing hydro- 
gen sulphide and carbon dioxide. D: B. Robinson, C. A. 
Macrygeorgos, and G. W. Govier. J. Petrol. Tech., March 
1960, 12 (3), AIMME Tech. Paper No. 8107 (summary), 37A. 
—A variable vol cell was used. H,S and CO, ranged in aggre- 
gate up to 63 mol %, and H,S being 4-53 mol %. The temp 
were 40°, 100°, and 160° F; pressure ranged up to 3000 psia. 
Experimental compressibility factors were compared at the 
same pseudo-reduced conditions; calculated compressibility 
was always less than the experimental value. A max devia- 
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tion of 35° was observed at a pseudo-reduced pressure of ca 3. 
Acompressibility factor correction ratio was derived, and this 
was independent of the non-hydrocarbon components over the 
entire pressure range and for reduced temp between ca 1-5 and 
2:0. Use of this ratio gave satisfactory correlations in the 
case of a number of field samples. G. D. H. 


1440. Permeabilities of the Athabasca oil sands. K. A. Clark. 
Canad. Min. metall. Bull., 1960, 58, 239-44.—The sands 
tested were divided into three categories, namely, sand, 
having <20% of material <—200 mesh (silt); shale, pre- 
dominantly silt; and interbedded sand and shale. Samples 
cut from cores with as little disturbance as possible gave the 
following mean values of permeability to air: sand, 50 mD; 
interbedded material, 100 mD; shale, 10 mD. The value for 
sand is probably too high. On repacked sand the permea- 
bility is zero when oil and water saturation exceeds 80-90%, 
and increases rapidly with less saturation. Permeabilities of 
1-2 D were observed for saturation between 60 and 70%. 
G. B. 


1441, The shear strength of McMurray oil sands. G. F. 
Round. Canad. Min. metall. Bull., 1960, 58, 233-8.—To 
facilitate the design of hoppers for handling oil sands, the 
shear strength and the factors affecting the shear strength 
have been determined in a controlled strain type of shear-box 
tester. Values for stress/strain are shown at different temp, 
oil content, and rate of shear. The controlling factors are 
temp and oil content. 

For design purposes the angle of shearing resistance at room 
temp can be taken as 40°. G. B. 


1442. Radio-electric control of high-pressure gas wells at 
Lacq. (In French.) M. Dieumegard and M. Paillassa. Bull. 
Ass. frang. Tech. Pétrole, Jan 1960, (139), 63—76.—30—40 wells 
are needed to produce ca 20 x 10° m3/day. Well-head 
pressures are 7500 psi and the gas has 15% H,S and 9% COg. 
Grouping of indicators of the correct functioning of the wells 
permits rapid action in case of a mishap, and the use of radio 
avoids cable problems. Pressures, temp, and the position of 
a valve are reported, and the master valve can be operated by 
remote control. In the control room a green light shows 
normal conditions at a well, a red light an abnormality. The 
12 wells equipped are checked on a 36-sec cycle. A sound 
alarm is added to the visual signal. 

The control centre has an omni-directional aerial, using 
vertical polarization and suitable for transmission or reception. 
70-80 megacycles are employed. The broad nature of the 
central and well equipment is indicated. Wells have batteries 
to allow for ca 6 hr operation in the event of a power failure. 
The well-head equipment needs to be protected against the 
corrosive gas. G. D. H. 


1443. Study of pressure build-up curves for under-saturated 
accumulations, allowing for the volume of the well: graphical 
method of interpretation. (In French.) J. Arnaud. Rev. 
Inst. franc. Pétrole, 1960, 15, 121-44.—Increased depths of 
production mean that well vol have increased, and may be of 
importance when a well is closed in at the surface. The 
build-up is retarded. The partial differential equation, 
allowing for well vol, on solving yields a series with the well 
vol involved in each term, thereby making calculations very 
tedious. IBM computations have, however, been. made. 
Homogeneous formations, with no damage and of various 
extents, have been considered. ‘The results are in terms of 
reduced co-ordinates, and for various boundary conditions. 
A coeff, C, is employed, which equals 27a?hw/V, where V is the 
well vol, a its radius, h the thickness of the producing horizon, 
and w the porosity. 

The theory is outlined, and the results of the computations 
are presented as plots of reduced pressure against reduced time 
for different values of C. These plots form the basis of a 
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graphical method of obtaining various parameters. They can 
be used where the closed-in time is relatively short. Examples 
to illustrate their use are given. G. D. H. 


1444. Characteristics of a retrograde condensate reservoir con- 
taining a large quantity of carbon dioxide. W. E. Bauman 
and F. W. Miles. J. Petrol. Tech., April 1960, 12 (4), 27-32.— 
The South McCallum field of the North Park Basin, Colorado, 
produces condensate with a large amount of carbon dioxide 
from the Muddy, Dakota, and Lakota sands at ca 5000 ft. 
The reservoir fluid is 92% CO,, 3% N., and 5% hydrocarbons. 
One well gives CO, and 41° black oil. Other fields in the area 
do not give CO,. 

The three reservoirs are believed to be in communication. 
PVT studies of the reservoir fluid showed a dew point of 
1835 psia at 144° F, and a separator gas/liq ratio of 72,574 
cu ft/brl. The gas compressibility factor, Z, reaches a 
minimum of 0-45 at 2000-2200 psia. At the end of Sept 1959 
South McCallum had produced 110,000 bri of oil and 3900 brl 
water, with ca 81 x 108 cu ft of gas. 

The surface facilities are operated at 900 psi to reduce heat 
requirements. Inhibitor is lubricated down the tubing daily 
in an attempt to check corrosion. There has been little or no 
corrosion in surface equipment. G. D. H. 


1445. How to use tandem rod pumps in dual completions. 
M. C. Boyd. Oil Gas J., 18.4.60, 58 (16), 107-10.—In 1957 
several dual completed wells in Odessa (U.S.A.) area were 
equipped with parallel tubing strings and tandem pumps on a 
single rod string. The method proved to be economical and 
efficient, but production control is a problem. The down-hole 
equipment is described and illustrated. 


1446. New method cuts gas-lift well costs. Anon. Oil GasJ., 

18.4.60, 58 (16), 96.—A Texas company finds that the only 

four significant variables in gas-lift problems are tubing size, 

rate of liq flow, gas-liq ratio, and flowing well-head back 

pressure. Master curves are plotted, which quickly give 
optimum depth and pressure at which gas should be injected, 

optimum tubing size, etc. Large economies are claimed for 

use of the new method of design. J.C. M. T. 


1447. Production starts in a third Kuwait field. Anon. Od 
Gas J., 16.5.60, 58 (20), 117.—Raudhatain oilfield in N 
Kuwait has started commercial production with an output of 
100,000 bd, later to be doubled. 26 development wells have 
been drilled since the discovery in 1955. Most produce from 
the Burgan sand. J.C. M. T. 


1448. Argentina nearing oil independence. Anon. Oil Gas 
J., 25.4.60, 58 (17), 122-3.—A new evaluation of the Como- 
doro Rivadavia Basin, Argentina, indicates current reserves of 
731,753,000 brl oil and 56,223 MM cu m gas. By 1964 these 
figures are expected to be 2,102,973,000 bri oil and 160,223 MM 
cu ft gas. Oil production is expected to be over 111,800 bd 
this year, and over 225,000 bd by 1964. J. ©. mT. 


1449. Some technical criteria for exploitation of gas wells. 
(In Polish.) J. Girzejowski. Nafta (Krakow), 1958, 14, 
184~90.—In order to obtain most gas as cheaply as possible, 
exploitation must be rational. The costs comprise running 
and investment costs, and to keep these low even production 
is advisable. Within the limits of technical advisability 
highest rate of production is best. The difficulty involved in 
finding a satisfactory solution is greatest where the well has 
been exploited previously. Total gas content of a well is 
taken to be Q = const x (sq of static pressure — sq of dynamic 
pressure)” or better still, diff of sq of pressures = aQ + 6Q?. 
This formula is used in the U.S.S.R. The real permeability 


R 
near the hole is calculated as K =plog RxB + 


—0-0118 xa xh, where p is vise incP, R; is the effective radius 
of the hole (generally half-way to the nearest hole), R, is the 
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actual radius at the bottom of the hole, B a coeff of ‘‘ imper- 
fection,” a is a coeff obtained from the above formula, and h is 
the real porosity. In order to keep pressure loss to minimum, 
improvements in cavitation techniques will be needed. Next 
the author considers gas velocities limited by preservation of 
the formation structure, water infiltration prevention, and 
other production conditions which would allow max gas to be 
obtained. Constant flow is stated to be the first requirement 
and is attained by keeping P, — Pa constant as well as P, 
Further study is necessary and planned. One Polish and 
three Soviet books are quoted. M.S. 
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1450. How to establish well-density control. Pt 1. J. H. 
Folks. World Oil, May 1960, 150 (6), 133.—Well-density 
control is commonly effected voluntarily by pooling declara- 
tion, unitization agreements, or the community lease. The 
most practical method is the declaration of pooling, and since 
it has the effect of vesting ownership, it should be carried out 
only after the most thorough consideration of technical and 
legal aspects. The declaration is a written statement of the 
operator outlining the purposes and intentions of the parties, 
and it must include certain basic clauses so that rights are 
protected. These clauses are discussed in detail. C. A. F. 


1451. How to evaluate current finding costs. KR. E. Megill. 
World Oil, May 1960, 150 (6), 103.—One of the most difficult 
problems in determining exploration costs is that of finding 
the current exploration cost per brl; cost can, for example, be 
related to number of brl produced, total number of brl added 
to reserves, or number of brl found. A method is recom- 
mended which is claimed to be the most satisfactory; the 
company using this maintains records of reserves estimates 
for all fields in its territory, and on a subsidiary record the 
fields are grouped by year of discovery and tabulated each 
year end with revised estimates. The revised estimate system 
therefore provides current estimates for discoveries of all 
years. The historic growth of past discoveries is calc, and 
this is applied to the latest revised estimates. Adjusting 
factors are applied to the latest revised estimates so that they 
are large for recent discoveries and diminish with time. These 
estimates are shown on graphs. C. A. F. 


1452. Guadalupe mountains loom as new gas province. P. B. 
Bike. Ot Gas J., 9.5.60, 58 (19), 233.—There has been 
successful drilling recently in the Pennsylvanian of the 
Guadalupe Mountains—Delaware Basin region of SE New 
Mexico and W Texas. Gas has been found in several wells 
close to the mountains, and details of the discoveries are 
given. C. A. F. 


1453. Check Arizona— it could be a real sleeper. P. B. Bike. 
Oil Gas J., 30.5.60, 58 (22), 131.—Although sporadic drilling 
has been carried out in Arizona for many years, drilling density 
is low and penetration rates shallow. Commercial production 
has been found only in Apache County following the discovery 
of helium bearing gas at the Pinta dome in 1950. In recent 
years oil and gas have been found in Hermosa and Pennsyl- 
vanian Paradox pays, and in 1959 the first Mississippian oil 
was found in the Dry Mesa field. It is also thought that the 
Devonian will prove productive in the area. There are also 
prospects elsewhere in Arizona, and many wells have had oil 
and gas shows. 


1454. Interest flares in Forest City Basin. KR. F. Svoboda. 
Oi Gas J., 23.5.60, 58 (21), 150.—Although oil has been 
produced for many years from the Forest City Basin of 
Nebraska, it is still one of the least tested petroleum provinces 
of the U.S.A. Two recent discoveries, however, are expected 
to stimulate interest in the area; oil has been found in Viola 
dolomite. The history of exploration and production in the 
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basin is outlined. The best-known field is Dawson, which 
produces from Galena dolomite and St Peter sandstone, 
Details of recent exploration wells are given. C. A. F, 


1455. New discoveries spark Dakota play in northern New 
Mexico. World Oil, May 1960, 150 (6), 149.—There has been 
extensive exploration in the San Juan Basin of New Mexico, 
but a large potential oil and gas area remains to be drilled, 
Recent wells have found production from Upper Cretaceous 
Dakota sandstone, and wildcat success ratios have been high, 
Over 6000 wells have been drilled in the area since 1950, 1958 
being the peak year. Early drilling was for gas, but since 
1955 significant oil discoveries have been made, and the main 
future effort will be to find oil, aided by expansion of refining 
facilities in the area. The geology of the basin is complex, 
C. A. F. 


1456. Powder River Basin has stars initseyes. J.C. McCaslin, 
Oil Gas J., 23.5.60, 58 (21), 149.—Active exploration in the 
E Powder River Basin of Wyoming is planned, in an area 
where several new pays have recently been found. Fields 
have been discovered in the Cretaceous Dakota and in the 
Pennsylvanian, not previously found productive in the area. 
An important Muddy sand field has been found at Rozet in 
Campbell County, where 23 wells have been completed; field 
limits are not yet defined. Pay is at ca 7000 ft. There are 
good future prospects in this area of the Powder River 
Basin. C. A. F. 


1457. Wyoming action sets fast pace. Anon. Oil Gas J., 
30.5.60, 58 (22), 133.—There has been successful drilling 
recently in SW Wyoming, where since 1958 over 50 oil and gas 
wells have been completed with only 12 dry holes. There is 
now active development of Cretaceous fields in the area at 
Desert Springs, Playa, Patrick Draw, W Desert Springs, and 
Arch. The region is part of the Green River Basin, and 
exploration targets are Cretaceous Mesaverde sands, and the 
regional structure is an E plunging nose separating the Red 
Desert and Washakie Basins within the Green River. The 
history of oil development in the Green River Basin is out- 
lined. C. A. 


1458. Current exploratory techniques in the Athabasca bitu- 
minous sands area. W. B. Gallup. Oil in Canada, 25.4.60, 
12 (26), 32-6; Canad. Min. metall. Bull., 1960, 58, 245-9.— 
The whole of the 4000 sq miles is covered by 77 permits in- 
volving more than 50 oil companies. Nearly 1000 exploratory 
wells have been drilled, largely in the last three years. Access 
is by river from Fort MeMurray. A network of roads runs 
back from the river. Distribution of the deposit is erratic. 
Evaluation of the wells is generally made by Schlumberger 
logs calibrated by core analyses. So far no oil has been won 
profitably. G. B. 


1459. Mexico has active programme of oil and gas develop- 
ment. L. J. Logan. World Oil, May 1960, 150 (6), 162.— 
Active exploration and development is planned for 1960 in 
Mexico, where over 100 exploration wells are to be drilled. 
Ca 100 rigs have been operating, and a further 48 are planned. 
Ca 300,000 bd of crude oil and natural gas liq are being 
produced. Oilfield operations in the main producing areas of 
Mexico are described. C. A. F. 


1460. Das Island: new source of Middle East oil. Anon. 
Oil Gas J., 18.4.60, 58 (16), 99—Abu Dhabi Marine Areas’ 
offshore field of Umm Shaif, ca 70 miles from the Trucial 
coast, is considered proven and is being connected by pipeline 
to Das Island. Potential production is not revealed. 

J. €. 


1461. Oil fever in the Sahara. Anon. World Petrol., April 
1960, 31 (4), 53.—It is expected that the oilfields in Libya and 
Algeria will be exporting ca 1 million bd in approx three years 
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time. Major exports from Algeria began in late 1959 following 
five years of intensive exploration and development drilling. 
Significant oil was first found in Algeria in 1955 at, Edjele. 
French operations have had the most success, and the largest 
field so far found is at Hassi Messaoud, recently connected by 
a 24-22-inch pipeline to Bougie on the Algerian coast. The 
reservoir area is ca 80,000 acres and well potential is variable, 
ranging from 18,000 bd down to a few hundred bd. Pro- 
ductivity in this field may be limited, although reserves are 
estimated at over 2 billion brl. 

Libya has an immense potential; the first discovery was at 
Bahi in 1958, and in 1959 a field was found at Zelten, the dis- 
covery producing initially 17,500 bd. This field is reported 
to have a reserve of ca 10 billion brl. Other important dis- 
coveries have followed elsewhere in Libya. Operations in 
Tunisia and Morocco are briefly noted. C. A. F. 


1462. Libya’s oil policy. A. Qasem. World Petrol., April 
1960, $1 (4), 61.—Oil laws in Libya have been designed to en- 
courage widespread exploration, and recent major discoveries 
suggest that the country may prove to be an important factor 
in world oil production. There are now 17 companies ex- 
ploring ca 65% of the country with 24 geological and 31 geo- 
physical parties. 23 rigs are operating. Within a period of 
three years ca } of the country has been aerially mapped and 
15 producers have been completed out of 63 wells drilled. 
Details of oil legislation and concession rights are given. 


1463. Dry holes fail to dent Papua hopes. B. Muller. Oil 
Gas J., 9.5.60, 58 (19), 234.—Although more than $100 million 
have been spent in the search for oil in Australia and Papua 
without success, exploration is continuing. Four dry holes 
were drilled in Papua in 1958; $70 million have been spent 
since 1939, and only minor shows have been found. Ex- 
ploration operations in Papua are described. Surface 
geological work has been carried out along accessible river 
banks, but much of the country is jungle-covered. Geo- 
physical work has been carried out with the aid of helicopter 
clearings and the use of flying boats. Drilling conditions are 
similar to those in the Gulf Coast of Texas, and there are 
problems from lost-circulation, high pressure gas, and heaving 
shales. Beds are mainly Tertiary and Cretaceous overlying 
basement, and structures seem to be complex. C. A. F. 


1464. Two basins power French push. Anon. Oil Gas J., 
25.4.60, 58 (17), 198-9.—Five new oil pools and one new gas 


1466. Dehydration of gas for underground storage at Lussagnet. 
(In French.) M. L. Socrate. Bull. Ass. frang. Tech. Pétrole, 
Jan 1960, (139), 103—14.—Lussagnet has 23 wells on 0-5 km 
spacing. Flows are 2-4-5 x 10° m%/day. The sand _ per- 
meability is 2-3 darcys, and the porosity 25-35%. 40-50 m 
of sand occurs on an acute structure; a cushion of 150 x 107 
m* is used and a stock of 40 x 107 m* causes the water level to 
drop by 50m. The storage is at 35°-40° C. On withdrawal 
for several days the gas is almost as dry as that injected; 
later there may be 1 g water/m*; finally, as the water ad- 
vances towards the bottom of the well the water produced 
rises in a few hours from 1 to 1501/hr. The water occurs as an 
aerosol. Each well has a cycloné separator. At ca 60 kg/em* 
hydrates of methane can form below 15° C, and these can 
cause trouble. Diethylene glycol is injected as a spray at 
20 I/hr at the outlet from the well-head separators. This 
inhibits hydrate formation. Heating is not then needed. 
After recompression to 67 kg/cm?, the dew point of the gas 
should be below —12°C for satisfactory transportation. 
The use of glycol has various advantages, but solid absorbents 
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pool were found in Metropolitan France in 1959. Paris Basin 
output is ca 6000 bd from the fields of Coulommes (the first 
discovered), Chartrettes, St Martin de Bassenay, Chailly-en- 
Beire, and Villemer, obtained from the Middle Jurassic 
Dogger limestone at ca 5000-6000 ft. In the Aquitaine Basin 
oil is produced from the fields of Cazaux, Lugas, Parentis, 
Mothes, and Lucats, and gas from Lacq, Charles, and St 
Marcet. Field statistics are listed. 


1465. Development perspectives for petroleum industry in 
Poland. (In Polish.) Z. Zborowski. Nafta (Krakow), 1958, 
14, 175-9.—Already in 1957 plans were required to be made 
for the years 1961-75. The objectives of the petroleum 
industry are to supply fuels, etc., for domestic needs, extended 
search for fresh sources of crude and gas, production of these 
two raw materials, and their refining. Needs for the future 
are thought to be 2,600,000 tons of products in 1960 and be- 
tween three and four times as much by 1975; gas—640 million 
cu m in 1960 and double or treble this figure for 1975. On the 
basis of the existing refinery capacity and known production 
figures these will in 1975 become only a fourtieth, a twentieth, 
and an eighth of the crude production, gas production, and 
refining respectively. Instead of importing finished pro- 
ducts at the rate of some 63 million tons total over the 15 
years, it has been decided to go on searching and to cover 
15,000 sq km in the Carpathians, 30,000 sq km in the Foot- 
hills, and 205,000 sq km in the Lowlands. This will involve 
72,000 km seismic profiles, 180,000 gravimetric points, and 
4 million drillings. The latter should by 1975 reach a rate of 
600,000 m annually. If the Lowlands should prove as rich as 
Carpathians, 45 million tons of fresh reserves should be 
located. If nothing could be found in the Lowlands, then 
14 million tons of crude and 15,000 million cu m of gas should 
be found. If that were so, annual production by 1975 should 
be 650,000 tons pa crude and 800 million cu m of gas. In- 
vestment is estimated to be very heavy. Expenditure on 
importing crude is 96 roubles/ton, and that of products on the 
average 160 roubles/ton, so if petrochemicals could be ex- 
ported at 22 roubles/ton the cost could be cut by 42 roubles/ton 
if a new refinery is constructed. In effect the plans are to 
build a 2-3 million tons pa refinery every five years, so by 
1975 an extra 9 million tons pa capacity should have been 
constructed. The first step would be the new 4 million tons 
pa refinery to be half-ready in 1963 and fully ready after 1965. 
Distribution and supply network would expand simul- 
taneously. M. 8. 


could drop the dew point by over 50°C. The glycol is re- 
generated at 230° C to obtain 99-7% purity. 

Details of the equipment and the gas characteristics are 
given. G. D, 


1467. Natural gas storage capacity jumps 12%. R. B. Bizal. 
Oil Gas J., 30.5.60, 58 (22), 89-94.—Total storage capacity in 
the U.S.A. will climb to more than 3-03 trillion cu ft, showing 
an increase of 12-2%, over last year’s figure. This figure repre- 
sents total reservoir capacity and breaks down into an 
estimated 1-59 trillion cu ft of working gas capacity and 
ca 1-44 trillion cu ft required as cushion gas. This survey 
shows more than 25 projects now under way, in the testing 
stage, or planned. Most of the storage is in depleted gas sands 
or aquifers, but this year, for the first time, one company is 
experimenting with storage in an abandoned coal mine. 
A. D.S. 


1468. Avoid shorts at cased crossings. S.Owens. Oil GasJ., 
16.5.60, 58 (20), 189-90.—In analysing the common causes of 


| 
* 

__| 
2a at 
and 
and 
1 the a 
Red 
The 
out- 
F. 
9,— 
in- 
cess 
uns 
tic 
von 
x 
op- 
in 
ed. 
ing 
of 
as’ 
ial 
ne 
ril 
rs 
M 


206 A 


shorted casings, several construction hazards are mentioned. 
The first hazard concerns the large bell hole at the end of the 
casing, and it is suggested that the construction specifications 
should require supports of compacted earth or sacks of dirt at 
proper intervals to prevent movement of pipe or casing during 
backfilling. The second concerns side sag or overbends close 
to the cased crossings which are a potential danger to in- 
sulators and seals. Such conditions can be minimized by 
keeping bends a safe distance away from casings when right- 
of-way conditions will permit. A. DB. 


1469. Im situ cleaning and plastic coating of pipelines. G.S. 
Rice. Oil in Canada, 25.4.60, 12 (26), 37-40.—Cleaning is 
carried out by solvent flushing with scraping, followed by 
further scraping combined with the use of strong reagents 
embodying wetting and sequestering agents. A final phos- 
phatizing treatment is advisable. Several sprayed coatings 
have been used satisfactorily. For Canada a versamide 
polyamide epoxy coating is recommended because of its low- 
temp tolerance. The coating is best applied under pressure 
by means of a column of coating material between two plugs 
in the line. G. B. 


1470. Test shows internal coating boosts gas flow. C. H. 
Klohn. Oil Gas J., 2.5.60, 58 (18), 177—-81.—A series of flow 
tests were carried out on an 11,896-mile section of 24-inch od 
by 0-250-inch wall pipe. In phase 1 of the original tests the 
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pipeline was tested in its existing condition after ten years 
operation; in phase 2 it was cleaned, then tested, and in 
phase 3 was cleaned, coated with an epoxy coating, and tested 
after coating. In the original tests pipeline delivery was in. 
creased by about 5-10%, depending on rate of flow. A nearly 
constant 4% increase was directly attributable to the cleaning 
operation of phase 2 and an added 1-6% to cleaning and 
coating in phase 3. A. D.S. 


1471. Predicting and controlling transient pressures in long 
pipelines. R.R. Burnett. Oil Gas J., 2.5.60, 58 (18), 153-60, 
—Control of surge pressure by automatically reducing up. 
stream pressure proved to be generally satisfactory in this 
application. This method requires detailed analysis of surge 
pressures, and is feasible only if a dependable communications 
system is installed. The analytical solution for wave-front 
attenuation has been used successfully. The numerical 
solution, developed mainly for pressure—velocity—time rela- 
tions at a fixed location, offers a means for solving a wide 
range of transient-flow problems with a reasonable amount of 
effort. 

In designing a new pipeline system, significant economy can 
be gained in many cases by advance analysis of transient- 
pressure distribution. Analysis of pressure—velocity—time 
relations may be useful in predicting the transient per- 
formance of control valves and pumps and the response of 
pump-station-control systems. A. D.S. 


REFINERY OPERATIONS 
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1472. Safe ups and downs for refining units. A.H. Hayes and 
R. M. Melaven. Oil Gas J., 16.5.60, 58 (20), 143-58.— 
Principal hazards encountered in turn-around of units are 
accidental mixing of air and hydrocarbons, contacting water 
with hot oil, and freezing the water. Other hazards en- 
countered mostly during shut-downs are corrosive and 
poisonous liq and gases and pyrophoric iron sulphide. It is 
suggested that the shut-down should include these seven con- 
secutive phases—cooling and depressurizing the unit, pumping 
out the unit, removal of residual hydrocarbons, removal of 
corrosive or poisonous materials, disposal of water, blinding 
and opening the unit, and removal of pyrophoric iron sulphide. 
The start-up procedure should include these six phases—pre- 
liminary preparations, elimination of air, tightness testing, 
disposal of purge material, elimination of water, and bringing 
unit on stream. Finally, the importance of writing up the 
established safe procedures in exact sequence is emphasized. 
A. D. 8. 


1473. Statistics help the refinery inspection programme. 
W. P. Shontz, W. W. McDaniel, and R. R. Decker. Oil GasJ., 
16.5.60, 58 (20), 123-7.—Correct application of statistics to 
refinery inspection work can save time and money. The 
technique is used to more accurately estimate corrosion rates 
and equipment life. It is particularly rewarding in the 
following areas—measuring thickness of piping circuits, de- 
termining thickness variability in new piping and steel plate, 
making thickness readings on tanks and vessels, and deter- 


mining corrosion rates of furnace tubes. A. DB. B. 
1474. How refiners battled operating problems on early gas 
turbines. Anon. Oil Gas J., 30.5.60, 58 (22), 87-8.— 


Troubles experienced with four identical 3000-hp gas turbines 
installed to drive the main air blowers and gas compressors on 
fluid cat cracking units at two Asian refineries are considered. 
They include severe blade damage caused by sulphur in the 
fuel gas, carbon deposits on burner nozzles, thrust bearing 


failure caused by loss of oil, and power loss caused by high 
ambient temp and fouling of the axial compressor blades. 
Methods devised to combat these include lowering the inlet 
air temp by installing air washers. The scouring action of 
200-mesh spent cat has been effective in cleaning compressor 
blades, almost complete cleaning being effected within the 
first 5 min of cat injection. A. D. 8. 


1475. Use radiography for inspection without shut-downs. 
L. A. White and T. Arnesen. Oil Gas J., 16.5.60, 58 (20), 
128-30. Radiographic inspection methods require the use of 
radioisotopes, film sensitive to y radiation, and some know- 
ledge of trigonometry. Large areas can be covered with one 
exposure. These techniques can be used to determine tower 
tray position and amount of fouling and/or deposits in heat 
exchangers and other equipment. They can also be used to 
determine thickness of equipment wall, of scale and coke, and 
depth of corrosion. They can also be used on hot insulated 
equipment, and the resulting radiograph will provide a 
permanent record of the equipment condition. Cost savings 
are considered in terms of reducing down-time days. 
A. BD. 8. 


1476. Survey of natural gasoline plants in the United States. 
Anon. Oil Gas J., 2.5.60, 58 (18), 107-34.—A complete list of 
products from every plant in the U.S.A. is presented. Com- 
panies have reported an average production of 41,180,713 gal 
of liq daily for 1959. The survey is shown —— in two 
tables—natural gasoline and cycling. A. D.S. 


1477. Journal survey of field-processing plants in Canada. 
Anon. Oil Gas J., 2.5.60, 58 (18), 135-6.—A plant-by-plant 
report on field processing in Canada shows liq production at 
nearly 1 million gal daily in 1959, with current capacity at 
1,554-7 MM cu ft daily. A. D.S. 


DISTILLATION 


1478. Plan for maintenance on distillation units. W. S. 
Bonnell and J. A. Burns. Oil Gas J., 16.5.60, 58 (20), 131-4. 
—Procedures used for safe orderly start-up or shut-down of 
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the 120,000 bsd W Texas atm-vac unit at Gulf Oil Corpn’s 
Port Arthur refinery are described. The unit is purged com- 
pletely of air and blown substantially free of water before 
start-up. Controlled recirculation is established through the 
atm and vac sections following normal flow, with the towers 
maintained under controlled pressure. The atm section is 
fired, brought over, and lined up with recirculation of products. 
Circulation is continuing through the vac section. When the 
atm reduced crude oil approaches correct composition, the 
vac section is fired, brought over, and lined up with re- 
circulation of products. Since the unit is cut to the field with 
the unit lined up and products on test, downstream processing 
units are affected only slightly. If a temporary crude oil 
shortage or serious trouble on downstream units were to occur, 
the atm-vac crude oil unit could be put on recirculation in 
2-3 hr and returned to normal operation in a short time. 
A. D.S. 


1479. Towers are touchy. R. W. Ballmer. Oil Gas J., 
16,5.60, 58 (20), 166-71.—Coming on and off stream with 
primary dist equipment can mean trouble. The experiences 
of Standard Oil Co (Ohio) with this problem and an outline of 
its procedures for start-up of vac towers and shut-down of 
crude oil towers are presented. A. D. 8. 


CRACKING 


1480. Hydrocracking offers flexible gasoline-distillate output. 
Anon. Oil Gas J., 23.5.60, 58 (21), 102—6.—A flexible tool for 
dealing with excess middle dist is offered by UOP’s new 
hydrorefining process, ‘“‘ Lomax.’’ This process uses a fixed 
cat bed and hydrogen under pressure, so that the products are 
very low in olefins. Light dist can be converted into gasolines 
with only a small amount of the charge being converted into 
undesirable C,-C,; hydrocarbons. Using a heavy gas oil 
charge stock, either middle dist or gasoline yields may be 
maximized without excessive fuel-gas production. The 
middle dist need no further refining before they are blended 
for marketing. To meet the requirements of to-day’s pre- 
mium and super premium gasolines, the heavy naphtha should 
be platformed. However, this reforming step may be omitted 
if the naphthas are for use in regular grade gasoline. 
Production distribution data are presented for various 
charge stocks, together with product yield for various refining 
schemes, processing 50,000 bd of crude. The economics of 
the processes are considered. A. D.S. 


1481. The structure of cracking catalysts. II. (In Italian.) 
A. Fiumara and G. Salvi. Riv. Combust., 1960, 14, 271-90.— 
The second part of the article deals with the various methods 
for assaying the two types of acidity, and also mentions the 
various tests for measuring surface area, porosity, metallic 
contaminants, etc. In connexion with the methods of assay- 
ing acidity, it may be objected that their chemical assumptions 
are not always convincing. Tamele’s method for determining 
total acidity actually gives the quantity not only of Lewis’ 
acids, but also those of Brénsted (since the protons are, in an 
anhydrous medium, like those of Lewis’ acids). However, it 
has the drawback of not giving the total measure of acidity 
when the samples have a high micropore content, in view of the 
size of the base molecules. Planck’s method does not permit 
assaying the real proton acidity as, being performed in an aq 
medium, following hydration of Lewis’ acids, it gives the 
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measure of the entire acidity (in protonform). Trambouze’s 
méthod raises considerable doubt on the determination of 
Lewis’ acidity, both from the standpoint of the assay theory 
and the technique employed per se. The article closes with an 
example of how the methods mentioned can be applied in the 
case of a cracking cat which has aged abnormally. The 
analytical investigations made pin-pointed metallic con- 
tamination as the cause of impaired activity. 
(Authors’ abstract.) 
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1482. Production of petroleum coke with low boron content. 
(In Polish.) L. Gorski and A. Grossman. Nafta (Krakow), 
1958, 14, 190-6.—This is the subject of a joint study by the 
Polish Inst Petrol and the Polish Main Inst of Mines. Its 
object is to provide coke with low B content for atomic 
reactors, Boron from the crude and from the oven pene- 
trates coke during graphitization and combines with carbon. 
The types of coke available in Poland are as follows (B ppm): 
Glinnik refinery, 2-0 to 2-5; Jedlicze, 1-3; Russian, 1-2; 
Rumanian, 0-8; Chinese, 2:0. Only Rumanian material is 
suitable for use in reactors, but by acid treatment it is possible 
to lower B content of any coke. The remainder is then boron 
in the form of boro-organic epds. Thus since boron appears 
to accompany the higher MW units in crude, particularly 
clean coke is obtained by coking diesel fuel vapours. How- 
ever, a cheaper source of such coke would be extractive 
residue. M. S. 


METERING AND CONTROL 


1483. How digital computer works for Aurora. R. W. Sheets. 
Oil Gas J., 9.5.60, 58 (19), 170-2.—The use of a Bendix G-15 
digital computer at Aurora’s Detroit and Muskegon refineries 
is described. The applications include material balances, 
forecasting alkylation, polymerization, and outside butane 
requirements, analysis of heat-exchanger performance, and 
gasoline blending. A. D.S. 


1484. Digital simulation of crude oil pipelines. T. R. Young. 
Oil Gas J., 2.5.60, 58 (18), 161-74.—-Computer programmes are 
presented for the design, operation, and economic analysis of 
crude oil pipelines. Included are automatic-control simula- 
tion, two-phase flow design, hydraulic representation of a 
multi-station pipeline recognizing line profile, operation of a 
heated oil line, and optimizing power costs for a multi-station 
trunkline. This paper is presented in terms understandable 
to management and to general engineering staff. A. D.S. 


1485. Absorber design now simplified. 5. H. Landes and 
F. W. Bell. Oil Gas J., 2.5.60, 58 (18), 94-8.—The graphical 
method of absorber design presented hits a happy medium 
between a rigorous plate calculation and the shortest empirical 
method. The type of design has been applied successfully 
to both high- and low-pressure absorbers, normal and sub- 
zero temp absorbers, and re-absorbers for recovery of ethane 
and heavier hydrocarbons. Operating data substantiate the 
accuracy and adaptability of the method. With a little 
practice, the complete calculation can be carried out in 2-3 hr. 
Handy forms are presented to assist in speeding up the 
calculations. A. D.S. 
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CHEMISTRY AND PHYSICS 


1486. New enthalpy data for light hydrocarbons. Anon. Oil 
Gas J., 2.5.60, 58 (18), 104-6.—A résumé is given of new 
thermal data available on pure light hydrocarbons and mix- 
tures of these materials. Methods of estimating enthalpy 
values of hydrocarbon mixtures are discussed briefly, and it is 
concluded that no one method is better than another and that 
a given method gives an average error of a specific per cent. 
A. D.S. 


1487. High conductivity phenomena in thin films of liquid 
dielectrics. T. Salomon. Electrochem. Soc., Symposium on 
liquid dielectrics, Chicago, May 1960. Preprint (IF P, April 
1960, ref. 5203, 11 pp).—Original observations of Briininghaus 
(Rev. gen. Elect., 1929, 26, 787) and of later workers show that 
highly stressed mineral oils are insulators at min thickness of 
100 transient semi-conductors at 20-30 and permanent 
good conductors at +15 yw. Findings are discussed and 
tentative explanation suggested, based on ionization of gas 
bubbles of dissolved air and/or H, formed in oil under electric 
stress (cf Abs 981, 1959). ¥. 


1488. Reaction of active nitrogen with polyethylene. J. L. 
Weininger. Nature, Lond., 1960, 186, 546.—Thin sheets of 
highly cryst polyethylene were exposed to active nitrogen for 
periods up to 2 hr at 39°-120°C. The gaseous reaction 
products comprised ca 80% HCN and 20% C,No, with traces of 
ammonia. No hydrocarbon derivatives were found. During 
the reaction up to 10% of the polyethylene became cross- 
linked. It is postulated that the reaction proceeds via the 
formation of a nitrogen complex leading to the formation of a 
double bond or a free radical, during which H, is liberated. 
Cross-linking arises from the combination of free radicals of 
neighbouring chains. H.C. E. 


1489. Industrial chemistry of the lower olefins. R. N. 
Haszeldine. Nature, Lond., 1960, 186, 285.—Report of a 
symposium organized by the IP, Manchester, March 1960. 
Manufacture of ethylene from light naphtha, ethylene oxide, 
and butadiene were discussed in three separate lectures. 
Chemical uses of ethylene and propylene were summarized in 
two papers: industrial uses (acrylonitrile, acetaldehyde, 
isopropanol, etc.), and polymerization of olefins. H.C. E. 


ANALYSIS AND TESTING 


1490. Carbon-type analysis of lubricating oil. Significance of 
pure compound data. R. W. King, M. A. Kust, and S. 8. 
Kurtz, Jr. Analyt. Chem., 1960, 32, 739-45.—The carbon 
type composition of a large number of pure cpds containing 
15-50 C atoms was calculated by six known methods. The 
degree of agreement is considered in relation to the assump- 
tions implicit in each method. Lack of agreement indicates 
that the epd in question does not occur to a significant extent 
in petroleum. In particular, non-condensed aromatic rings 
appear to be absent. The general validity of the C-type 
analysis correlations is confirmed. G. B. 


1491. A replica method for examining wear and scuffing in 
cylinder liners. A. P. Young and C.M.Schartz. Wear, 1960, 
3, 235-40.—Replicas of the surface can be made on cellulose 
acetate tape or sheet softened by immersion in dioxane. 
Photographic contrast can be increased if necessary by 
evaporating gold on to the replica. A copy can be made for 
electron micrography by coating the replica with a 10% soln 
of cellulose nitrate in amyl acetate, stripping the cellulose 
nitrate film after drying, and making a carbon replica from 
the stripping. G. B. 


ABSTRACTS 


PRODUCTS 


1492. Capillary viscometer for non-Newtonian liquids. A. W, 
Sisko. J. Coll. Sci., 1960, 15, 89-96.—A capillary viscometer 
having a range of shear rates from 0-02 to 40,000 sec™ has 
been developed. The sample is subjected to shear by move. 
ment of a piston under controlled conditions to give a known 
flow rate and is forced through a stainless steel capillary 
having a known radius between 0-23 and 4-4 mm. When the 
pressure becomes constant the vise is calculated from the 
pressure and the dimensions of the capillary. Since the vol of 
the pressure element must not alter markedly under pressure, 
strain-gauge pressure transducers are used. It is also 
essential that no air should be present in the sample cyl. 

H. C. E. 


1498. Application of high frequency titration for determination 
of salt content in crude oils. (In Serbo-Croat.) M. Kolombo 
and N. Simonic. Nafta (Yugoslavia), 1960, 11, 37-42.—The 
possibilities of determining salt content in crude oils by means 
of dielectric constants (high frequency titration) are discussed. 
Results obtained by IP 77/51 Tentative, Petreco, and high 
frequency titration methods are compared. Determinations 
of salt content were performed in water solutions, desalted 
crude oils with known quantities of salt added, and various 
crude oils. (Authors’ abstract.) 


1494. Attempts at use of a spinning electrode in spectrographic 
analysis. (In Polish.) Z. Biernat and M. Solecki. Bull. 
Polish Inst. Petrol., 1958, 8, 4 (Suppl. Nafta (Krakow), 1958, 


_ 14).—The Institute analyses rocks, waters, and crudes in work 


on origin of crudes and their migration. Occasionally greases 
are analysed also. Powdered ashed residues were used, and 
since this method is time-consuming, work was started on 
constructing apparatus to analyse liq. Spinning electrode 
made of electrolytic copper 20 mm dia disk, 2 mm thick has 
been constructed. In made-up solutions containing Ni, V, 
Zn, Sn, Cr, Mg, and Mn, the first five appeared to be present in 
lower concen than by the other method; in mineral waters Al, 
Ti, Na could not be found, and other elements appeared 
weaker, but lubes and crudes gave true analyses. Lighter 
crudes should be flashed before analysis. Spark excitation 
by HFC was used. M. 8. 


GAS 


1495. The Fluor solvent CO.-removal process. A. L. Kohl 
and P. A. Buckingham. Oil Gas J., 9.5.60, 58 (19), 146-56.— 
Methods for removing CO, from high-pressure gas streams are 
discussed and compared with the Fluor solvent CO, removal 
process. In a field pilot plant which had a nominal capacity 
of ca 1-5 MM sefd of input gas the CO, content of the gas could 
be reduced from 53% to less than 3° without the use of 
vacuum or stripping vapour in the regeneration step. When 
air stripping was employed, the CO, concen was reduced to less 
than 0-25%. Solvents covered in patent applications for this 
process include propylene carbonate, glycerol triacetate, 
butoxy diethylene glycol acetate, and methoxy triethylene 
glycol acetate. A simplified diagram for a typical Fluor 
solvent CO, removal process plant is given and the process 
detailed. 

The economics of this process are presented, and it is shown 
to compare favourably with other available processes. 

A. D.S. 


1496. New Laverne gas-products plant will process 150 MM 
cu ft of gas daily. W.T. Lawler. Oil Gas J., 23.5.60, 58 (21), 
86-9.—The new Laverne gas-products plant features gas- 
turbine-powered generators to provide all the plant’s power 
requirements, and a hydraulic motor that utilizes pressure 
drop in the rich-oil stream to drive a lean-oil pump. A flow- 
sheet of the plant is presented and details given of liq re- 
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covery, instrumentation, power supply, heating, refrigeration 
system, hydrocarbon dew point unit, cooling-water system, 
storage and loading, and emergency equipment. Instru- 
mentation is so designed that only one operator and helper are 
required to operate this 150 MM cu ft/day plant efficiently. 
A. D. 8B. 


1497. Liquefied gases at sub-zero temperatures. Anon. 
Petrol. Times, 6.5.60, 64 (1637), 310-13.—An account is given 
of asymposium on the use of aluminium alloys in the transport 
and handling of liquefied gases at sub-zero temp. In the first 
of three papers the mechanical properties at room temp and 
at —196°C of some aluminium structural alloys are con- 
sidered. The main conclusion reached is that B 54SM plate 
and 54SM and 50SWP extrusions are suitable materials for 
use in welded structures to be employed at service temp down 
to —200° C. In the second paper particular reference is paid 
to the welding of thick plate in the fabrication of vessels for 
storage and transportation of liq gases. The author con- 
sidered that such vessels will almost certainly be welded and 
will generally be made of plate thicker than has hitherto been 
used for fabrications of comparable size and type. The third 
paper was entitled “ The design of aluminium tanks for sea 
transportation of liquefied natural gas’ and covered tank 
height and mounting, insulation, ballasting, access, safety, 
and design assumptions. It was concluded that the total cost 
of a liq methane tanker, equipped with rectangular tanks to 
give more storage, would probably be only ca 20%, more than 
that of a ship fitted with the cheapest type of circular tank 
examined. A. D.S. 


1498. How natural gas moved in 1958. I. Putnam. Oil Gas 
J., 9.5.60, 58 (19), 180-2.—A chart is presented which shows 
the general movement of natural gas through various channels 
of regulation into its final use during 1958. A. D. 8. 


GAS OIL AND FUEL OIL 


1499. Corrosion tests on materials exposed in flue gases from 
oil firing. M. Haneef. J. Inst. Fuel, 1960, 38, 285-94.— 
Corrosion tests were carried out on a number of common 
materials in flue gases from an oil-fired, water-cooled furnace. 
The acid dewpoints of the flue gases were shown to be between 
130° and 140° C, and the corrosion tests were carried out at 
surface temp of 180°, 140°, and 110° C over various exposure 
times. The results of other investigators on the relation 
between surface temp and corrosion were confirmed. Tests 
of up to 54-hr duration showed that corrosion and time curves 
could be expressed by the relation y = cx, where y is that 
corrosion in mg from 100 cm? of material, x the exposure time 
in hr, and C and C, are two coeff. Shorter-term tests can be 
used to provide an indication of corrosion rates in boilers. In 
general, corrosion rates increased in the order cor-ten, stainless 
steel, carbon steel, cast iron (normalized), and cast iron 
(annealed). 

In supplementary tests the effects of machining of surfaces 
and angle of impingement of flue-gas stream were examined. 
Gas filtration was shown to have no effect on acid dewpoint. 

A. 


1500. The practical conditions of the storage of Admiralty fuel 
oils. D. Wyllie and W. E. L. Taylor. J. Inst. Petrol., 1960, 
46, 128-42. From a study of a range of fuels stored under 
practical conditions the following conclusions were drawn. 
A study of temp of oil in the tank should be the first step in an 
examination for probable pumpability. Three distinct types 
of temp distribution in unheated tanks may be expected, 
according to the season of the year and nature of the oil. 
Samples for vise determination in coaxial cyl viscometers 
should be taken from the centre of the tank and from zones 
where the preliminary survey indicates that there may be oil 
of different vise. Where time does not permit a temp survey, 
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samples from the tank centre, bottom N, and top § side should 
be used. The new type of positive action sampling pots 
should be used. When applying the method for predicting 
pumpability from equilibrium visc, some allowance should be 
made for loss of pressure in swing arms, tank valves, and the 
presence of oil of different vise. When substantial amounts of 
oil of different visc exist in a tank it is essential for max 
pumping rates to remove the most viscous fuel as soon as 
possible while max head of oil is available. Flow pt and 
Redwood vise clauses in current RN specification give a 
substantial, though not a complete protection against the 
purchase of unpumpable fuels. A. D.S. 


1501. The full-scale pumping of Admiralty fuel oil and its 
relation to laboratory tests. T. C. Davenport and R. J. 
Russell. J. Inst. Petrol., 1960, 46, 143-60.—Full-scale trials 
were carried out to determine the flow properties of a selection 
of stored oils at the lowest temp likely to be met and to find 
how these tests and results in lab instruments agree with each 
other. Storage conditions studied included surface tanks, 
underground installations, and on board ship. The trials 
demonstrated the need for adequate instrumentation, and that 
a suction pipeline could be restricted by air-locks forming in 
the pipeline. The max vise that could be tolerated for con- 
tinuous pumping is probably not more than 50 poise. The 
shearing action of fuel oil pumps reduced the visc of fuel oils, 
and this could account for the better performance found on 
board ship. All trials demonstrated that a coaxial cyl visco- 
meter was a suitable instrument for assessing the flow pro- 
perties of a fuel oil at temp around its pour pt. A. D.S. 


1502. The study of fuel oil pumpability using a laboratory 
pumping rig. D. Wyllie and J. T. Jones. J. Inst. Petrol., 
1960, 46, 161-76.—A rig is described for studying fuel oil 
pumpability and consists of an instrumented length of 4-inch 
id pipe connected to the suction side of a pump. The in- 
strumented length is contained inside a temp-controlled room, 
and six storage tanks are provided outside this room and one 
inside. All tanks can be connected to the suction side of the 
pump either directly or through the instrumented length or to 
the discharge side of the pump. In addition to information as 
to how selected oils will pump under prescribed conditions, 
this rig has shown that the increase in flow rate on starting up 
with the pipe full of cold oil is very similar to the increase in 
shear rate when the oil is sheared in a coaxial cyl viscometer at 
the constant shear stress applied to the pipe. Furthermore, 
yield values obtained in narrow bore yield value tubes sub- 
jected to a shear stress which is increased by ca 30 dynes/em? 
every 5 min have in general given an indication of whether the 
line could be started up in ca one hr. The rig has also shown 
that once steady flow conditions have been established there is 
some evidence that the shear stresses, and hence visc, in the 
first section of the line are greater than those in the last two 
sections. Also pipe vise after steady flow has been established 
are comparable with lab vise determined in a coaxial cyl 
viscometer at the rate of shear presumed to exist in the pipe. 
If lab vise are taken after a shearing time equal to half the 
mean residence time of the oil in the pipe, pipe and lab vise 
are in good agreement. A. D.S. 


LUBRICANTS 


1503. On the attainment of fully developed flow in lubrication 
films. J. R. Bodoia and J. F. Osterle. Wear, 1960, 3, 
165—9.—The effect of the inertia of the oil in a stepped bearing 
has been studied mathematically. It is shown that the error 
in load capacity due to the customary neglect of this factor is 
negligible. G. B. 


1504. The effect of synthetic additives in lubricating oil on 
wear under friction. P. I. Sanin etal. |Wear, 1960, 3, 200-18. 
—A number of substances of different structure, in particular 
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high mol fatty esters, organo-chloro and organo-sulphur cpds, 
phosphites, thiophosphites and thiophosphates, and chloro- 
alkyl phosphonates have been synthesized and studied as EP 
additives. Organo thiophosphorus and organo-chlorophos- 
phorus epds have the greatest effect in increasing the critical 
load and reducing wear above the critical load. Chemical 
aspects of their mechanism are considered. The additives 
were tested in an oil of 20-8 cS at 50° C on a four-ball machine. 
For each additive the wear spot dia was plotted against the 
load up to and beyond the critical load. These results are 
presented for several representatives of each class of epd. 
21 refs. G. B. 


1505. Friction and wear phenomena in seized pistons. (In 
German.) A. D. Haag. Wear, 1960, 3, 219-34.—Surface 
damage to pistons which have seized by thermal expansion is 
caused by the excessive normal pressure even when an oil film 
is present, as well as by abrasion. The phenomenon is de- 
scribed in detail with many photographs. G. B. 


1506. Cutting and coolant oils. V.G.J.Haden. Times Rev. 
Ind., 1960, 14 (161), 23-4.—EP oils are principally used, with 
8 as main additive; its solubility in petroleum is ca only 4%, 
but use in form of sulphurized fatty oil increases proportion of 
§ possible in blend with petroleum oil, and also gives boundary 
lubrication. Chlorinated hydrocarbons (non-volatile) blended 
with petroleum and fatty oils are also used, mainly for broach- 
ing of stainless steels. Cutting oil recovery is effected by 
centrifuging (150° F), main soluble contaminant is machine 
oil (up to 30%) from total loss lubrication systems, can be 
counteracted by concentrate addition to recovered oil, but 
use of same oil as lubricant/coolant is finding favour. V. B. 


1507. Action of graphite as a lubricant. W. Bollman and J. 
Spreadborough. Nature, Lond., 1960, 186, 29.—Electron 
photomicrographs of rubbed graphite surfaces show a rolling- 
up of graphite sheets in regions thin enough to be observed by 


1510. Probes prove tolerated corrosion sleuths. Anon. Oil 
Gas J., 16.5.60, 58 (20), 135-8.—Electrical resistance probes 
are now widely accepted in petroleum refineries for monitoring 
the corrosivities of streams, for helping to solve emergency 
corrosion problems, and for determining the optimum level of 
inhibitors, neutralizers, or chemical treatments for corrosion 
control. In making proper application of the probe method, 
consideration must be given to selecting the probe location, 
material, surface treatment, and frequency of probe readings; 
to interpreting the shapes of the corrosion—time curves; and 
to safety aspects. Probe entrance ports should be standard- 
ized. A. D.S. 


1511. Corrosion inhibitors find a wide application. Anon. 
Oil Gas J., 16.5.60, 58 (20), 161-4.—An API survey shows that 
organic film-forming inhibitors are finding successful applica- 
tions in many refinery services. These inhibitors are high 
mol wt organic semi-polar cpds containing nitrogen, sulphur, 
or phosphorus. The more common ones are amines, amine 
salts, and mixtures of these, compounded with suitable dilu- 
ents or solvents. In general, temp above 400° F and in- 
creasing concen of impurities in process streams reduce in- 
hibitor effectiveness. A. D.S. 


1512. Corrosion control in petroleum refineries processing 
Western Canadian crude oils. C. L. Easton. Oil in Canada, 
2.5.60, 12 (27), 76-86.—Each Canadian refinery processes 
crudes from several fields. The S content is usually <1%, 
but in some crudes it lies between 2 and 3-5%. ‘The most 
important corrosive contaminants are S and Cl epds. Corro- 
sion by N epds is moderate, while V is absent from Canadian 
crudes. Preventive measures include desalting, use of alloy 
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transmission. The estimated thickness of the sheets is oq 
100 planes, and the spiralled rolls have a dia of 0-1-1 p. 

This observation may resolve various conflicting experi. 
mental results which have previously been reported. It also 
provides a more plausible explanation of lubrication by 
graphite than that of the sliding of adjacent planes. 

H. C. E. 


SPECIAL HYDROCARBON PRODUCTS 


1508. Parameters for predicting gassing of oils under electric 
stress. S.C. Bartlett and R. B. Blodgett. Amer. Inst. Elect, 
Engrs., 1960, Paper No. C.P. 60-276. 8pp. 17 figs. 4 tab. 
—Correlation between oil gassing in modified Pirelli cell 
(illustr), 1 atm, H,, stress 100-150 V/mil, 30°C. 11 olefin. 
free low pour oils tested, with mol wt 260-535, SSU/100° F 
60-2000. Aromatic contents determined by: silica gel ad- 
sorption; Anp of oil and non-adsorbed saturates; spec 
optical dispersion; an pt; ir absorbance at 1600 cm™; %C, 
by refractivity intercept/vge correlations. Detailed tabula- 
tion and discussion of results. Best correlation with gassing 
coeff was given by %C, (0-20-5) and ir absorbance (0-002- 
0-230). 28 refs. 


COAL, SHALE, AND PEAT 


1509. Alkylation of coal by benzyl chloride/aluminium 
chloride. M.S. Iyengar, D. D. Banerjee, and D. K. Banerjee. 
Nature, Lond., 1960, 186, 387.—Seven representative coals 
were alkylated with benzyl chloride using aluminium chloride 
as cat, and the products were carbonized at low temp. It was 
found that, upon alkylation, the yield of tar was increased and 
that of the gas was decreased. For lignite, alkylation in- 
creased the yield of coke and decreased that of the liquor. 
For all other coals the yield of coke was decreased and its 
quality deteriorated. H. C. E. 


materials, neutralization of acids, and use of filming organic 
inhibitors. The salt content may be up to 200 lb/1000 bri and 
can be reduced to 5 lb/1000 brl by desalting. The HCl pro- 
duced from the remaining salt is neutralized with NH,. The 
desalting equipment can be protected by lining with concrete, 
and fittings should be of austenitic stainless steel. The outlet 
zone of the preheater should be of Cr—Mo steel. The top 
sections of dist towers require to be built of or clad with Monel 
as protection against H,S and HCl. NH, is injected into these 
towers. Overhead equipment is protected by injection of 
NH, and filming inhibitors. The feed to cat cracking units is 
washed to reduce CN and acid concen. Reforming units ex- 
posed to H embrittlement are constructed of low alloy 
steels. G. B. 


1518. High density polyethylene pipe for gathering systems. 
L. B. Croley. Pipe Line News, May 1960, 32 (5), 42.—The 
profitable features of polyethylene pipes used for gathering 
systems are: low initial cost, light weight, rigidity, impact 
strength, toughness, corrosion resistance, electrical resistance, 
smooth inside walls. Temp has a significant effect on allow- 
able working pressure in polyethylene pipes, and this has to be 
taken into account when designing a pipeline system. Joining 
of pipes is done by the method known as butt fusion, which is 
fast, cheap, and produces a joint which is stronger than the 
pipe. This method is described in the paper. 

Physical properties of high density polyethylene pipe 
material (Marlex TR 212) are given in the paper in tabulated 
form, and the field installation procedure is also included. 
Authors conclude that such pipes can satisfactorily be used 
for low pressure gathering systems at less expense than steel 
pipes. M. F. M. 
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ENGINES AND AUTOMOTIVE EQUIPMENT 


1514. Continental develops multi-fuel diesel engine. J. 
Geschelin. Automot. Industr., N.Y., 1.6.60, 122 (11), 36.— 
Continental Aviation and Engineering Corpn has developed 
the LDS-427, a four-stroke, overhead-valve, multi-fuel diesel 
engine, which is rated at 140 bhp at 2600 rev/min. It can 
burn diesel fuel, JP-4 fuel, kerosine, and gasoline. The com- 
bustion system is based on that of the MAN “ Whisper” 
engine, and incorporates a spherical combustion chamber in 
the piston crown. The air stream is given a rotary motion in 
the same direction as the fuel jet, which is oriented so as to 
spray a thin film of liq fuel over the surface of the combustion 
chamber. Although the engine was developed for military 
uses, Continental say that it can be modified for commercial 


use at a cost comparable with that of a conventional diesel 
engine. D. W. G. 


1515. Investigations into nozzle hole blockage in high-speed 
dieselengines. G.McConnell. Gas Oil Pwr, 1960, 55, 99-103. 
—When the holes of injector nozzles are blocked with carbon- 
aceous material the bmep of the engine is decreased because of 
decreased fuel flow, and black exhaust smoke may appear dueto 
overfuelling through the unblocked holes. In an investigation 
into this effect it was found that hole blockage was promoted by: 
(1) high injector temp; (2) rough surface finish inside the nozzle 
hole; (3) sticking of injector needle. A poor fuel may promote 
blocking, but marketed fuels will not doso. Fuel additives can 
reduce the blocking tendency of poor fuels. H. C. E. 


MISCELLANEOUS 


1516. Ever new possibilities through synthetics in the building 
industry. (In German.) R. Freitag. Bitwmen, Teere, As- 
phalte, Peche, 1959, 10, 91-2.—Current work and raw materials 
lying in the open air can be protected successfully by synthetic 
foil, thus permitting work to continue in rainy or bad weather. 
A new synthetic foil, superior to polyethylene, polytere- 
phthalic acid ester, is stable in the temp range —60°C to 
+150° C, is practically incapable of tearing in thicknesses 
0-01-0-05 mm, but is limited in use by its price. Composi- 
tion, properties, and uses of glass fibre-synthetic mixtures, 
soft polyvinylchloride floor coverings, and artificial lacquers 
for repair work are discussed, also PVC for roofings and foams. 
Foams on a urea-formaldehyde basis are produced in situ. 
Wallpapers are used with a PVC covering. Al plates coated 
with 9 mm synthetic foam are used widely for insulation in 
buildings. R. T. 


1517. Technology of industrial adhesives on elastomer basis. 
(In German.) J. Szurrat. Bitumen, Teere, Asphalte, Peche, 
1959, 10, 102-6.— Natural materials no longer suffice for many 
current requirements in adhesive production, e.g. natural 
rubber—still important—is supplemented but not replaced by 
synthetic materials. Flexible adhesives give many possi- 
bilities for rubber inclusion. Adhesives are classified on the 
basis of soln in org solvents and of aq emulsions, the type used 
being dependent on conditions and requirements. Be- 
haviour and properties of a series of rubber types are listed. 
No elastomer can meet all requirements without modification. 
Pure natural and synthetic resins improve the adhesiveness of 
elastomers, water resistance, etc. Solvent choice depends 
upon the nature of the elastomer components, economic 
factors, vaporization, degree of original or residual adhesive- 
ness required, and processing visc. Safety factors, e.g. 
physiological harmlessness and low flammability, are dis- 
cussed. Stabilizers, cat, fillers, and applications are im- 
portant. Polar group cont of the elastomer is an effective 
factor for the adhesiveness of preponderatingly polar sub- 
stances, R. T. 


1518. Petroleum engineer’s function in oil and gas financing. 
C. R. Dodson. J. Petrol. Tech., April 1960, 12 (4), 19-22. 
Loans based on properly assessed and managed oil reserves 
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have been most satisfactory. Oil loans increased notably 
after 1935 and especially after 1945. For any form of 
financing the engineering report is essential, either as reserves, 
or as reserves and producibility. Bank loans are usually 
amortized monthly, including interest charges. Many loans 
are repayable in 1-10 years. Familiarity with the oil in- 
dustry, its methods of accounting, and valuation reports is 
necessary. 

The banker requires information on many points, including 
the fair market value of the property, the amount of revenue 
that can be applied to loan service at a given time, the per- 
centage of future net revenue remaining at loan maturity, and 
market and sales contracts. Fair market value has recently 
been placed at 75-80% of the present worth. The stability of 
the oil economy and of the overall economy of the country is 
important. G. D. H. 


1519. Fuel cells: will they become a major source of electrical 
energy? F.T. Bacon. Nature (Lond.), 1960, 186, 589-92.— 
Fuel cells can be classified according to their working temp: 
(1) up to 100°C; (2) ca 200° C, (3) above 500°C. Cells (1) 
work best on pure hydrogen/oxygen, the electrodes have a 
large internal surface, and the electrolyte is usually aq alkali. 
Cells (2) also use hydrogen/oxygen, but at high (400 psi) 
pressure, the electrodes are of porous sintered metal, and the 
electrolyte is alkali. Cells (3) can use hydrocarbon as fuel, 
the electrodes are of metal or metal oxides, and the electro- 
lyte is a mixture of fused salts, usually carbonates. 

Of the various forms of fuel, oil or natural gas are favoured, 
particularly for cells of type (3). Oil can be vaporized if 
necessary, and the gases fed directly to the cell. Cells using 
hydrogen/oxygen are considered as storage devices: electricity 
produced conventionally would be used to electrolyse water, 
and the stored gases would be available for fuel cells. Despite 
the limitations imposed by the need to carry heavy cyl of 
compressed gas, these fuel cells are favoured in traction 
systems. 

The article ends with brief descriptions of some practical 
fuel cells. In the U.K. a 40-cell type (2) battery using hydro- 
gen/oxygen gave an output of 6 kW. In the U.S.A. a farm 
tractor was driven by a battery of 1008 cells consuming 
propane and other gases to give an output of 15 kW. 

H. C. E. 
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BOOK REVIEWS 


Principles of Petroleum Geology. 2nd edn. William L. 


Russell. New York, Toronto, London: McGraw-Hill, 
1960. Pp.xiii + 503. 74s. 


This is a very much up-to-date handbook of petroleum 
geology, which can also be used for purposes of reference on 
many related subjects. 

The writer has a facility for clear description, which is 
employed to the full. His reviews of present-day know- 
ledge are obviously the result of an enormous amount of 
reading, and the conclusions drawn are very well balanced. 

Perhaps the book is of more value to those geologists 
whose work lies in the North American continent than to 
those employed elsewhere in the world, but this is un- 
doubtedly due to the comparative lack of authoritative 
literature on such areas as Venezuela and the Middle East. 

Whilst stress is laid on depositional features which con- 
trol the occurrence of oil in many cases, the importance of 
sedimentation is so great that more space might have been 
given to it. In particular, turbidity current deposition is 
not dealt with in the detail it deserves. 

The author is to be commended for avoiding the mistake 
of so many text-books on petroleum geology, which is to 
devote an inordinate amount of space to drilling techniques 
and petroleum engineering subjects. By so doing he has 
been able to give better coverage to well logging, geo- 
chemistry, and geophysics than is the case in some works. 

The book may be recommended with confidence both for 
the student of petroleum geology and for the senior oilfields 
executive requiring a treatise to which he can refer for the 
basic technical information on the search for oil. 


E. C. S. 


Atomic Radiation and Polymers. A. Charlesby. London, 


New York, Oxford, Paris: Pergamon Press, 1960. 
Pp. xiii + 556. 110s. 


Dr Charlesby’s monograph provides an excellent résumé 
of the effect of high energy radiation on high molecular 
weight polymers. This volume, which is designed both for 
the engineer and for the chemist or physicist, is essentially a 
review. After some introductory chapters on the inter- 
action of radiation with matter, radiation sources, and on 
high polymer theory, Dr Charlesby devotes chapters to 
specific effects of radiation on well-known classes of poly- 
mers, e.g. polyethylene, polymethacrylates, natural rubber, 
etc. These are followed by chapters on graft polymeriza- 
tion and on irradiation of polymers in solution. Discussion 
of the mechanism of radiation attack is reserved until later 
in the book. This reservation of criticism is at the one time 
helpful, since the earlier chapters present an unbiased and 
balanced account of the facts available in the literature (a 
great many of which Dr Charlesby himself has supplied by 
his constant work in this field), and at the same time a little 
frustrating, since the layman has little discussion at this 
stage from which he might develop his opinions. 

As a text-book the volume recommends itself in giving 
the reader an ample yet simple introduction to the subject, 
a full account of the literature involved, and some dis- 
cussion of theories which have arisen as a result of the mani- 
fold researches therein described. It is perhaps a reflection 
on the state of the theory that the discussion chapters are 
relatively short, and the reviewer may be over-critical in 
assuming that more could be included in them. Dr 
Charlesby’s style is easy to assimilate, and in conjunction 
with other monographs which are to be published in the 
same series the volume should provide a valuable contribu- 


tion to the scientific record of work on radiation effects in 
materials. M. F. H. 


Igneous and Metamorphic Petrology. 2nd edn. F. J, 
Turner and J. Verhoogen. New York, Toronto, 
London: McGraw-Hill, 1960. Pp. ix + 694. 93s. 


Igneous and metamorphic rocks are a comparative rarity 
to the oil geologist, and some of the specific labels assigned 
on such occasions as these rocks act as oil reservoirs may 
well cause the igneous petrologist to shudder. Turner and 
Verhoogen’s book is more likely to provide geological re. 
creation for the oil geologist than help him in his normal 
work. It is not a book for the beginner, but intended for 
advanced students, research workers, and teachers in the 
field of petrology. In addition to sound conventional 
geological knowledge, more than a nodding acquaintance 
with physical chemistry is needed for a full appreciation of 
its contents. Equilibrium and stability, diffusion, phase 
relations, the kinetics of chemical reaction, and thermo- 
dynamics in relation to igneous and metamorphic rocks are 
discussed at considerable length where appropriate. There 
is frequent reference to the results of experiments in dealing 
with topics such as crystallization of melts and magmas. 

The features of the various rock types and their occur- 
rence, origin, and associations are described. Chapters are 
also devoted to the environment, origin, and evolution of 
magmas, to the chemical principles of metamorphism, 
metamorphic zones, and facies, facies of contact meta- 
morphism and regional metamorphism, to the fabric of 
metamorphic rocks, and to metamorphism in relation to 
magma and orogeny. 

It is right that in considering the nature and origin of 
igneous and metamorphic rocks a judicious attempt should 
be made to use a quantitative physico-chemical approach, 
formidable as the complexity of the systems may seem. 
Although there is a vast and growing amount of data on 
these rocks and their associations, for various reasons the 
data are incomplete. The skilled application of a know- 
ledge of fundamental principles is, therefore, likely to lead 
to improved co-ordination of the geological observations 
into a unified and more complete picture than hitherto. 
Although there is justification for the aim to use funda- 
mental principles, it is satisfactory to find caution expressed 
about their application in particular cases, as, for example, 
in the case of the strain ellipsoid. 

‘“* Igneous and Metamorphic Petrology ”’ is by no means 
light reading, but careful study, in small doses, should 
prove most beneficial to those who are interested in what 
igneous and metamorphic rocks mean, as well as in what 
they are. G. D. H. 


Oil and State in the Middle East. George Lenczowski. 
Ithaca, New York: Cornell University Press, 1960. 
Pp. xix + 379. 54s. 


This book, written in a clear and agreeable English style 
which causes one to forget that Professor Lenczowski (now 
at the University of California, at Berkeley) was originally 
a Polish diplomat, is a serious contribution to the study and 
appreciation of Middle Eastern oil affairs. To a history of 
the industry—outstandingly interesting as that is—the 
professor does not attempt to contribute, and he abstains 
equally, this time by lack of qualification, from any tech- 
nical or economic offering; he sticks to general political and 
constitutional aspects, with pages, however, devoted to 
certain outstanding practical problems or episodes (the 
“inner Oman” question, Buraimi, Persian claim to 
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Bahrain, pipeline transit controversies, the Suez affair of 
1956, the Continental Shelf, etc.), and also to industrial 
relations; and on all these he has something to say which is 
reasonable, balanced, and—disregarding a slight pro- 
American bias—objective. 

The bulk of his pages are devoted to the pattern of con- 
cessionary agreements, with special notes on the variations 
from what used to be the accepted form: the safeguards for 
which companies can hope (but which, as he shows, are 
never likely to be truly satisfying) in their dealings with 
these excitable, hotly nationalistic, sovereign states: the 
various procedures adopted by companies for the handling 
of company-government relations, and typical questions 
raised in the course of these: the various attempts made, 
once by Anglo-American statesmen and currently by 
regional or Arab League spokesmen, to regulate the in- 
dustry in the Middle East on some basis broader than that 
of the single, highly self-interested, producing state: and, 
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finally, relations between company and public, including 
the latter’s political, economic, and industrial grievances as 
they see them. 

There is, in all this, obviously material for a great deal of 
fact, suggestion, exposition, and even prophecy; and the 
writer, though no oil man (but a close student of Middle 
Eastern affairs for at least two decades, as his published 
works proclaim), has covered his field with perhaps no very 
great originality but with thoughtful and helpful thorough- 
ness. He has read the background as well as the con- 
temporary literature of the subject far more deeply than 
most of us, assisted by academic grants, and he has under- 
taken a number of special journeys to the scene or scenes of 
action. He is to be congratulated on a valuable piece of 
work, and one hopes that it will find many readers— 
realizing, however, that the scholarly and unsensational 
tone of these pages, and the high price of the book, may 
diminish the number of these. 8. H. L. 
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GEOLOGY 


1520. Coloured resin technique for the study of rocks in thin 
slices. (In French.) J. Etienne. Rev. Inst. frang. Pétrole, 
1960, 15, 657—72.—Injection of resin prevents loss of material 
in making thin sections, and thus the study of the pores is 
more satisfactory after impregnation. 

Araldite F with 902 hardener and O3 and O1 colour bases 
are used. The cement has a vise of 5-10 cP at 110°—-120° C, 
and setting takes place with practically no change in vol. The 
initial fragments must be thin, and sufficiently small to allow 
a large number to be treated at once. Pieces from plugs used 
for permeability measurements are suitable. They are held 
edgewise between the coils of a wire spiral in a dish. Alter- 
natively, they can be placed on perforated plates, which are 
piled in adish. Heated prepared coloured resin is passed into 
an evacuated container holding the rock samples, and then a 
pressure of 15 kg/cm? is applied for 10 minutes, the temp being 
kept at 85°-90° C. The samples are quickly withdrawn, ex- 
cess resin removed, and placed in an oven at 160° C for six hours 
for hardening to occur. 

The slices are cemented to the slide by lake-side resin. 
Balsam is used for the cover-glass. 

Ca 250 samples can be treated in 14 days. 

A number of microphotographs are appended. 


1521. Use of a polymerizable synthetic resin in making thin 
slices of calcareous or argillaceous rocks. (In French). J.G. 
Durand. Rev. Inst. frang. Pétrole, 1960, 15, 673—9.—Stratyl 
A16 and its catalyser stratyl X8 were selected from a number 
of resins, to be used instead of Canada balsam. Large 
thin sections can be made using this resin. However, the 
duration of polymerization is considerable, and represents a 
drawback. Details of the technique are given. Friable or 
very porous rocks can be consolidated by injection of resin 
under vacuum. G. D. H. 


G. D. H. 


1522. Study of the evolution of crudes during migration and its 
application to the graphical determination of migration. (In 
French.) A. van Eggelpoel. Rev. Inst. frang. Pétrole, 1960, 
15, 69-92.—After consideration of the composition of the 
crudes it is concluded that the increased spectrometric absorp- 
tion in the direction of migration is linked with an increase in 
polycyclic aromatics, and this partially explains the evolution 
towards heavier components. However, consideration of flow 
does not explain this distribution; it should give low vise, 
low mol wt paraffins at the head of the flow. Hence chemical 
evolution must occur after initial emplacement to fit the ob- 
served characteristics. Alteration in the reservoir rocks is 
visualized. Several changes are possible, and breakdown 
with the release of methane and the formation of progressively 
heavier cpds is deemed the most important and most likely. 
The rate of change will diminish progressively. The evolution 
is dependent on the amount of alterable molecules. 
G. D. H. 


15283. Appalachian rim is likely area. D.M. Young: World 
Oil, June 1960, 150 (7), 104.—Best prospects for future oil and 
gas development in Virginia are in the Appalachian or Cum- 
berland Plateau areas in the SW part of the state, where 
Pennsylvanian beds outcrop in the coalfield area. Only a 
small part of the area has been drilled and few wells have 
reached basement. High grade oil has been found in the 
Trenton in the Rose Hills field in the extreme SW part of the 
state, and this should justify further deep drilling. The geo- 
logy of Virginia is briefly summarized, and a sketch map 
shows the relationship of oil and gas production in Virginia 
to physiographic provinces. C. &. F. 


ABSTRACTS 


OILFIELD EXPLORATION AND EXPLOITATION 


1524. The Carolinas: offshore areas are main hope. G. Poy. 
ton. World Oil, June 1960, 150 (7), 108.—Best prospects for 
oil and gas in N and S Carolina lie offshore, due to the thin 
onshore sedimentary column which thickens seawards, 
There are good possibilities in up-dip pinch-outs of Upper 
Cretaceous sands, and the Jurassic offers similar prospects, 
There has been little drilling, and although some geophysical 
work has been done, subsurface information is insufficient to 
provide a proper evaluation. Typical domes and anticlines 
appear to be rare, and some wells located on magnetic highs 
were not structurally high when drilled. Offshore drilli 

should be feasible as the sea floor slopes gently to less than 
100 ft up to 35 miles offshore. Current activity in the area 
is noted. C. A. F, 


1525. Warrior Basin; prospects are bright, exploration needed, 
W. B. Jones. World Oil, June 1960, 150 (7), 89.—The 
Warrior Basin in Mississippi and Alabama is one of the few 
important potential oil-bearing areas in the U.S.A. which has 
not been systematically explored. Most drilling has been 
random, and geological data are scant. The geology of the 
basin is outlined; there are possibilities in Pennsylvanian, 
Mississippian, and older Paleozoic rocks, and there may be 
stratigraphic traps along the Ordovician shoreline. A com- 
prehensive exploratory programme for the area is recom- 
mended. Three refs. C.A.F. 


1526. Mississippi—Alabama. Oil and gas search at all-time 
peak. H.N. Toler. World Oil, June 1960, 150 (7), 82— 
There has been active search for oil and gas in Mississippi 
and Alabama in recent years following the discovery of sub- 
stantial reserves in the Lower Cretaceous. The sedimentary 
section in the area probably exceeds 25,000 ft, and there are 
favourable conditions for oil accumulation. There is a large 
salt basin, and some of the producing areas have not been 
adequately tested. There are possibilities in salt dome struc- 
tures and in stratigraphic traps; some of the domes have 
given strong shows. Main prospects are in the Upper and 
Lower Cretaceous, but the Jurassic (Cotton Valley and Smack- 
over) has possibilities between 10,000 and 20,000 ft. Major 
tectonic features in the area are outlined and their oil prospects 
reviewed. Stratigraphic tables and a cross-section of the 
area are included. C. A. F. 


1527. Nebraska dangles new bait for wildcatters. Anon. 
Oil Gas J., 13.6.60, 58 (24), 167.—Cambrian discoveries are 
fairly rare, and the first Cambrian oil find in Nebraska has 
been reported. 1 Bart, Red Willow County, found 305 ft of 
oil on test of the Reagan sand at ca 3400 ft. This discovery 
ermphasizes the potential of pre-Pennylvanian reservoirs in 
the area about the Cambridge Arch. To date all the fields in 
W Nebraska and NW Kansas have produced from the Penn- 
sylvanian or Cretaceous. Potential traps are in wedge outs of 
Mississippian and Cambrian rocks on the W flank of the arch 
and along unconformity surfaces. The Pennsylvanian should 
also have further possibilities in the area. C. A. F. 


1528. Will a wall of water hold stored gas? Anon. Oil Gas 
J., 13.6.60, 58 (24), 76.—A field experiment is being conducted 
in N Illinois to discover whether a gas bubble can be retained 
underground beneath a flat cap rock by injecting water all 
round it. If successful it will enable underground gas storage 
to be carried out in regions lacking the kind of natural struc- 
tures at present required. J. C. &. T. 


1529. Northwest Lisbon justifies early prediction. F. J. 
Gardner. Oil Gas J., 27.6.60, 58 (26), 185.—The NW Lisbon 
field in SE Utah is proving to be a major field, and Mississip- 
pian and Devonian production have been found. The field 
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js in the Paradox Basin, where two major fields had previously 
been discovered. NW Lisbon has an anticlinal structure. 
C.A..¥. 


1530. Kanab: the oil signs are there. E. B. Heybrun. Oil 
Gas J., 13.3.60, 58 (24), 168.—The desert region of the Kanab 
in § Utah and N Arizona has not yet been found productive. 
Geologically the area is strictly a broad platform flanking the 
Cordilleran geosyncline to the W and separated from the Kai- 
wits Basin by the Kaibab uplift on the E. Rocks range 
from Cretaceous to Carboniferous, with many erosional uncon- 
formities in the section, but structure at depth should generally 
conform to surface structure. Marine and brackish water 
beds occur, and oil seeps are known. The area is favourable 
for structural accumulations, and there are anticlinal struc- 
tures which have not been tested. Folding is mainly gentle. 
Details of wells drilled in the area are given. C. A. F. 


1581. Eocene will be Oregon target. ©. O. Newell. Oil Gas 
J., 13.6.60, 58 (24), 172.—A well is being drilled within the 
Tertiary basin in the Willamette river valley area of Oregon 
in order to test Eocene sands. Oil possibilities of the basin 
are considered to be good, but it has been poorly tested, and 
many wells have been poorly founded. The geology of the 
area is briefly described. C. A. F. 


1582. Great Lakes search focuses on eastern end of Lake Erie. 
B.C. Donnan. Oil Gas J., 6.6.60, 58 (23), 102-7.—48 field 
wells and 25 wildcats were drilled offshore for gas in Lake 
Erie in 1959, with a resultant increase in proved reserves of 
13 billion cu ft. Activity is likely to be 15% higher in 1960, 
mainly at the E end, off the Ontario shore, where the objective 
is the 700-1000 ft Clinton Medina sand. The pioneer field, 
Tilbury, has 70 producing wells out of 74 drilled, producing 
from the Salina A-2 and Guelph formations at 1300-1700 ft. 
©. 


1538. The status of oil search in Australia. R. C. Sprigg. 
Chem. Engng Min. Rev., April 1960, 52 (7), 46-8.—In spite of 
the present recession, a large increase in the rate of exploration 
is predicted. The pattern of exploration is comparable with 
that in other territories. Accumulated geological data indi- 
date the presence of potentially oil-bearing formations. The 
resulis of drilling, which have been described as disappointing, 
are in fact promising, particularly in the Port Campbell area. 
G. B. 

1534. World-wide offshore areas begin yielding their promised 
riches. P. Swain. Oil Gas J., 6.6.60, 58 (23), 93-8.—Ex- 
ploration of offshore areas in recent years has yielded impor- 
tant discoveries in the Persian Gulf, Gulf of Paria, and the Sea 
of Japan. Four fields are now established in the Persian 
Gulf; at Safaniya (72,000 proved acres, 32 wells producing 
27° API crude, discovered 1951), and Manifa (six wells, not 
at present producing, discovered 1957), both near the Arabian 
coast, at Kafji off the Neutral Zone (two wells drilled, dis- 
covered 1959), and at Umm Shaif, N of the Trucial Coast 
(three wells, 40° API, discovered 1958). There are unofficial 
reports of a fifth discovery off the Iranian Coast at the N end 
of the Gulf. Five mobile drilling barges are in use, and a 
sixth is being built. In the Gulf of Paria six wells are cur- 
rently being drilled; Soldado is the only producing field (dis- 
covered 1954, now producing 14,000 bd), but potential pro- 
duction has been found at a number of other locations to the 
N and E, on the Trinidadian side of the Gulf. In Japan pro- 
ductive sands have been found at two levels in an offshore ex- 
ploration well 1-4 miles off: Tsuchizaki, Akita Prefecture, 


GEOPHYSICS AND GEOCHEMICAL 
PROSPECTING 


1585. Geophysical work off again in °59. Anon. 
20.6.60, 58 


(25), 90-1.—Geophysical prospecting activity in 
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the free world in 1959 was 8-6% lower than in 1958. In the 
U.S.A. seismic work increased by 0-6%, but gravity, ground 
magnetometer, and airborne magnetometer work decreased. 
In the Far East a slight decline in seismic work was more 
than offset by increased use of gravity and magnetic methods. 
Seismic work increased in Africa, gravity work in the Middle 
East. 0. 


DRILLING 


1536. Efforts to develop improved oil well drilling methods. 
L. W. Ledgerwood. J Petrol. Tech., April 1960, 12 (4), 
AIMME Tech. Paper No. 8108, 61—74.—Millions of dollars 
have been spent in efforts to produce tools or systems which 
will reduce drilling costs. Rock attack has been extensively 
studied. Electrical, mechanical, and hydraulically operated 
percussion tools have been investigated. 

Electrical and hydraulic bottom-hole motors have been 
employed for rotating bits. Power outputs of 400 hp and 
speeds of 200 rev/min have been used. Shock waves, ex- 
plosives, high-velocity pellets, flames, arcs, abrasive jets, and 
high-velocity gases have been considered or used to disinte- 
grate the rock. Chemical attack or softening is a further 
means of penetrating rock. 

Retractable rock bits and reelable drill pipe can accelerate 
operations, as can reverse circulation coring and the automa- 
tion of drilling rigs. 

Rotary drilling still leads economically, and costs can be 
reduced by various means. Research is necessary on rock 
failure mechanisms, and on the mechanics of rotary drilling 
action. G. D. H. 


1537. Energy balance sheet and specific power in drilling. (In 
French.) W. Tiraspolsky. Rev. Inst. frang. Pétrole, 1960, 
15, 529-66.—After defining the specific work and energy 
efficiency for drilling, the mechanisms of rock disintegration 
are briefly discussed; the circulating fluid and the environ- 
ment are of importance. Motive power can be transmitted 
in various ways in drilling—mechanically, hydraulically, or 
electrically. New techniques are under consideration or de- 
velopment. The various combinations which may be em- 
ployed in drilling are discussed. 

It is always desirable to increase the specific power at the 
bottom. For traditional methods the best present perfor- 
mances approach the maxima possible; subterranean motors 
can, however, provide specific powers several times higher. 
The electric motor is in the prototype stage, but the turbine 
is confirmed for drilling. There is the problem of bits capable 
of utilizing the increased power possible. Consideration must 
be given to the life of the bit, the rate of advance, and the time 
for a round trip. G. D. H. 


1538. Exploratory drilling in 1959. B. W. Blanpied. Bull. 
Amer. Ass. Petrol. Geol., 1960, 44, 657-82.—This is the fif- 
teenth annual report on data gathered and compiled by the 
Cttee of Statistics of Exploratory Drilling. It is the twenty- 
fourth article of its kind, and the third report of the present 
chairman. 

During 1959, 13,191 exploratory holes were drilled in the 
U.S.A. Of these, 7031 were new-field wildcats, 3355 were 
new-pool tests (including new-pool wildcats, deeper-pool tests, 
and shallower-pool tests), and 2805 were outposts. Among 
the new-field wildcats, 772 were successful, among the new- 
pool tests 941 were successful, and among the outposts 901 
were successful. 

The total exploratory footage drilled in the U.S.A. in 1959 
was 63,252,521 ft in the 13,191 holes, or 4800 ft/hole. These 
figures compare with 61,483,911 ft drilled in 13,199 explora- 
tory holes, with average depth of 4661 ft, in 1958. 

In this report for the first time data are presented on natural 
gas reserves in the 17 states area by years, for discoveries 
having six years or more of development history. E. N. T. 
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1589. Shot peening saves drilling collars. J. R. Gregath. 
World Oil, June 1960, 150 (7), 133.—Drill pipe life can be in- 
creased by shot peening the drill string. This is a cold work- 
ing method carried out by bombarding the metal surface at 
fairly high velocities with round steel shot. The process in- 
creases metal life by increasing fatigue resistance; in practice, 
the inner and outside surfaces are pre-stressed in compression, 
all corrosion products and mill scale are removed down to bare 
metal, grain structure is refined to a depth of 0-003—0-006 inch, 
and box threads, face, and entire pin surface are cold worked. 
The process is carefully controlled, peening intensity being 
maintained and controlled by the use of test strips attached 
to the work. .The result is to reduce drilling costs by increas- 
ing drill pipe life. ©. 2.2. 


1540. Is the oil industry accepting turnkey slim-hole drilling ? 
J.W. Arnold. World Oil, June 1960, 150 (7), 140.—Turnkey 
slim-hole drilling has been practised recently in Mississippi on 
an increasing scale. In the contract the contractor provides 
third party services, which is an advantage to small indepen- 
dents and producers. The advantages are that the indepen- 
dent operators have the economic benefits of slim-hole drilling 
which might not otherwise be available. There is also econo- 
mic supervision of routine work, and duplication of effort can 
be eliminated. Much of the slim-hole work is for exploration. 
A representative turnkey drilling programme for the area is 
outlined, together with typical rig equipment, general drilling 
and completion practices, and costs. Four refs. C. A. F. 


1541. Air drilling: trade wind of opportunity. G. Jackson and 
R. W. Sneed. Drilling, June 1960, 21 (9), 43-6.—Use of air 
drilling is expanding, with repercussions in equipment, opera- 
tor, contractor, service, and chemical companies. Develop- 
ments include closed circulation drilling with double concen- 
tric drill pipe, with possible application to the drilling of Arctic 
permafrost zones.. Research is being done on the possibility 
of continuous logging of produced dust. Sealing water- 
bearing formations by firing to produce a surface glaze has 
been suggested. a. 


1542. How to apply and remove shrunk-on tool joints. E. G. 
Boice. Oil Gas J., 13.6.60, 58 (24), 120-8.—Good hand- 
applied tool joints can be removed from worn pipe (or vice 
versa) under field conditions. The equipment and procedures 
for removing good tool joints from scrap pipe, scrap tool 
joints from good pipe, inspecting salvaged pipe before apply- 
ing new joints, and applying new or salvaged joints are de- 
scribed in detail. For the removal of good joints a heater is 
used to heat the outside of the joint to 700° F, and the inside 
of the pipe is sprayed with water before unscrewing at ca 300 
lb-ft torque. Scrap joints can be cut from good pipe using an 
oxy-acetylene torch and steel wedge without damaging the 


1543. World’s deepest successful frac jobs. Anon. Oi%/ Gas 
J., 20.6.60, 58 (25), 100—-2.—Two gas wells in the Knox- 
Bromide field, Grady and Stephen Counties, Oklahoma, have 
been successfully fractured below 15,000 ft. Both had pre- 
viously suffered declining production. The productive sands 
were composed chiefly of quartz and dolomite with small 
amounts of clay. HCl and kerosine were used as fracture 
fluid, injected at 7000-8000 psi and 21-3 brl/min. Open flow 
potential before and after fracturing was respectively 7 rising 
to 12 and 0-040 rising to 3-65 MM cu ft/day in the two wells. 


1544. How to control blowouts. Pt 2. A step-by-step pro- 
cedure. T. B. O’Brien and W. C. Goins, Jr. World Oil, June 
1960, 150 (7), 123.—Threatened blowouts whilst drilling 
should be controlled by closing the well in easy stages, the 
blowout preventer system being maintained with one flow 
line and one choke open during drilling. Formation break- 


ABSTRACTS 


down should be avoided, and determination of mud density 
required to kill the well can be determined from a formula 
presented. A ten-stage procedure is described for killing g 
threatened blowout. This involves calc mud density required 
to kill the well, initial circulating pressure, total circulating 
pressure necessary as mud density in pipe is increased, and 
density of foreign fluids. Derivation of formule enabling 
these to be cale is discussed in detail and the formule are 
presented. C. A. F, 


1545. How blowouts are affected by: (1) company policy; 
(2) drilling breaks; (3) mud weight to kill kicks. T. B. 
O’Brien and W. C. Goins, Jr. Oil Gas J., 20.6.60, 58 (25), 
103—7.—While the correct equipment in good condition is 
necessary to prevent and control blowouts, the fundamental 
requirement is determination in management and crews to 
eliminate them. Training and emergency drill ‘are recom. 
mended, as time is the most important factor in killing,a well, 
and no more than one minute should be needed to shut in a 
well. Gain of drilling fluid is the prime danger signal, but 
common practice is to increase mud wt too much; the proper 
amount to raise wt is shown. Gas cutting seldom reduces 
bottom-hole pressure seriously. -When drilling breaks occur, 
indicating a rise in formation pressure, the following procedure 
is recommended. Shut down pump and discover whether 
fluid is being gained. If so, but if gain is checked when pumps 
are on, no more than 0-4 lb/gal increase in mud wt is needed 
to balance the formation. If gain persists when pump is on, 
close the well in. If no fluid is gained when pump is off, con- 
tinue drilling without change in mud, but check for possible 
swabbing action when next pulling out. If swabbing occurs, 
try lowering mud vise before increasing wt, but if necessary 
increase wt by 0-1—0-2 lb/gal. The relation between rate of 
inflow and formation pressure is given. J: 


1546. Modern well completion series. 6. How to design and 
run casing strings. J. F. Hendrickson. Petrol. Engr, May 
1960, 32 (5), B72.—The uses, types, and functions of casings 
are outlined. The forces to be allowed for, and the design 
factors to be used in casing design are mentioned, together 
with economic considerations and the problems of running the 
casing. Appendixes give the names of casing strings and their 
functions, forces to be considered in design, and three examples 
of casing string designs. G. D. ¥. 


1547. How to establish well-density control. Pt 2.. Anon. 
World Oil, June 1960, 150 (7), 151.—The term unitization 
refers to pool or anomaly-wide units and. the unitization agree- 
ment is a contract, procedures for its execution being governed 
in some states of the U.S.A. As the agreement is a contract, 
a cash consideration is not required, the basis being mutuality, 
but one form of agreement in common use cites a cash clause 
and ties this to an option to discontinue the unit by notice if 
less than the desired number of parties sign. The terms of 
the agreement must be consulted to determine if production 
on the unit holds all the lands covered by each of the leases 
affected. In the community lease two or more landowners, 
each owning separate tracts, join in a single oil and gas lease 
describing and granting for oil and gas purposes tracts of land 
owned individually by each. This type of lease is rarely used. 
C. A. F. 


1548. Simplified log interpretation. I. J. Walker. Petrol. 
Engr, May 1960, 32 (5), B90.—Accurate well evaluation re- 
quires information on true resistivity and porosity. A simpli- 
fied logging technique is described using four focused tools to 
produce a single curve for resistivity and porosity, thereby 
saving much time and trouble in interpretation. The prin- 
ciples of the four logging tools used are outlined in some 
detail. G. D. F. 


1549. Nuclear logging in the Appalachian Basin. R. M. 
MacFarlane. World Oil, June 1960, 150 (7), 153.—Applica- 
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tions of nuclear logging in wet and dry holes in the Appala- 
chian Basin are described. The single neutron curve is used 
for determining porosity and delineating beds, and the y-ray 
log can be used for correcting neutron response in shaly sands. 
A caliper log is recommended for the y-ray—neutron combina- 
tion as neutron response depends on borehole dia, The dual- 
spaced neutron has also been used for detecting gas and for 
picking gas-liq contacts in gas storage field operations. The 
radioactivity log is also useful for detecting salt beds in brine 
wells. Details of the interpretation methods used are given 
with examples of logs. In dry, uncased holes logging with a 
larger spacing is being tested, and neutron sources are being 
replaced with Pu:Be, as this combination has negligible y-ray 
emission. This should improve the quality and resolution of 
the neutron log. C.A.-F. 


1550. Second annual directory of muds and additives. Anon. 
Drilling, May 1960, 21 (7), 48-54.—The trade name and classi- 
fication, nature and application, and suppliers of known clay 
materials, defoamers, dispersants, flocculants, fluid loss con- 
trol agents, foaming agents, invert emulsions, lost circulation 
materials, mud lubricants, oil base muds and additives, oil 
emulsion muds and emulsifiers, preservatives, shale control 
epds, surfactant mud products, weighting materials, and 
miscellaneous chemicals and products are listed. 


1551. Underwater completions may improve economics of off- 
shore operations. D. H. Stormont. Oz Gas J., 6.6.60, 58 
(23), 116-19.—A study of alternative offshore methods shows 
that in 100 ft of water it is more economical to complete wells 
underwater after drilling from a floating vessel than to drill 
and complete from a platform. The proposed design for 
underwater completion involves a light tripod structure to 
support the casing and carry the christmas tree at a depth of 
50-70 ft below the surface. This depth is great enough to 
avoid wave action and interference with shipping, but shallow 
enough to facilitate work by divers. Buoyant rubber hose 
connects the christmas tree with a monitor buoy at the sur- 
face, which will carry hydraulic valve controls and pressure 
gauges. Workovers inside the tubing would be. performed 
from small vessels. TF. 


PRODUCTION 


1552. How Sinclair completed its quintuple string well. Anon. 
World Oil, June 1960, 150 (7), 128.—The world’s first quintuple 
string completion was carried out in May 1960 in the Block 
190 field, offshore from Louisiana. Five zones can now pro- 
duce simultaneously through five tubing strings set in one well 
bore. The well is 40 miles offshore in 72 ft of water. Details 
of the completion procedure are given with photographs and 
diagrams. The production tubing is carried inside 9%-inch 
od production string casing set and cemented at 7200 ft. Two 
single-string hydraulic set packers were run at the bottom of 
the first tubing string, the lower two zones being completed 
as alternate zone completions. Higher zones were packed off 
in the usual way. All five tubing strings were run simul- 
taneously using power-operated multiple-string slip-type 
elevators and a power-operated multiple-slip bowl. Pro- 
cedures for running packers are described; a stripper type 
BOP assembly was used to control the well at all times during 
completion. 

Gas production comes from Pliocene sands between ca 
6000 and 7000 ft. C. A. F. 


1553. Mechanical simulators used to check design formulas. 
J.Zaba. Oil Gas J., 20.6.60, 58 (25), 129-31.—In 1954 Sucker 
Rod Pumping Research Inc was organized to finance the 
building of a sucker-rod system simulator and to use it to 
study pumping problems. The use of an electric analogue, 
electronic analogue, mechanical simulator, and digital com- 
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puter were considered, and the mechanical simulator was 
choson. A scaled-down pumping unit was used. Design 
formulae now in use are only approx, but appear to err on the 
side of safety. ; J.C..M. T. 


1554. Chemical application helps unioad oil, gas wells. K. J. 
Lissant and G. J. Samuelson. Oz Gas J., 6.6.60, 58 (23), 
124-7.._Two chemical methods are described as alternatives 
to swabbing for stimulating wells that have gone off produc- 
tion. Both employ solid sticks 1} inches dia and ca 2 ft long 
which are dropped down the tubing. One contains calcium 
hydride, which reacts with bottom water to yield hydrogen, 
resulting in a temporary gas lift; one stick will empty ca 500 
ft of 2-inch tubing. The other is intended only for use in 
wells producing gas and contains a solid anionic surfactant 
which dissolves and allows the gas to form a foam with the 
other well fluids, which are consequently unloaded; one stick 
will unload ca 1 bri fluid. J.C. M. T. 


1555. Slim hole completions cut development costs. J. G. 
Bonsall. World Oil, May 1960, 150 (6), 91.—Experience with 
slim hole techniques in Canada has led to its application in 
dual zone “associated completions.”” The technique uses 
23-inch tubing cemented in 6}-inch hole. Wells can be pro- 
duced in a conventional way. In the Hudson Bay area, where 
36 slim hole completions have been made, savings in costs 
were approx 35%, compared to standard completions. 

In slim hole dual completion two strings of 23-inch tubing 
are cemented in one well, resulting in ca 18°, saving over dual 
completion methods. Techniques are described in detail, and 
tables show cost comparisons. C. A, 


1556. The electrical resistivity of preferentially water-wet and 
preferentially oil-wet carbonate rock. S. A. Sweeney and 
H. Y. Jennings, Jr. Prod. Mon., May 1960, 24 (7), 29-32.— 
Resistivity measurements have been made on cores in the 
preferentially water-wet state and after conversion to the 
preferentially oil-wet state at different degrees of water satura- 


tion. The technique of preparing the cores is described. The 
results are discussed in relation to the interpretation of electric 
logs. G. B. 


1557. Water shut-off techniques. C.K. Sufall. Prod. Mon., 
May 1960, 24 (7), 26-8.—The technique of injecting SIF, to 
prevent the ingress of water into wells drilled with gas is 
described with some actual examples. G. B. 


1558. Plunger pump drive relation by oilinflow. (In German.) 
G. de Monyé. Erdél u. Kohle, 1959, 12, 4-9.—For rationaliz- 
ing petroleum production max possible maintenance of deposit 
energy is essential for max yield and long-term economy. 
Flow pressure must be kept low to suffice exactly for obtaining 
the strongest oil flow, but not below a definite val, in order 
that the GOR does not increase with energy loss. For short- 
term economy optimum application of production arrange- 
ments is necessary. Current expenditure and superinten- 
dence of deposit conditions below and above ground must be 
aminimum. A high GOR, likewise considerable oil level fall, 
can cause an uncompensated state of the plunger pump drive, 
and thereby peak loads exceeding the max torsional moment 
with reduction of the gearing life. Production and GOR can 
be determined above ground; pressure measurements taken 
with underground instruments are transferred to above 
ground val. Measuring procedures described for pressure and 
temp val of liq columns in boreholes are: gas injection 
measured by the Manoscope, processes which convert mechani- 
cal magnitudes into changes of elec resistance, capacity, or 
conductivity, and processes which conyert mechanical magni- 
tudes into frequency changes. A process is sought which, by 
automatic pressure scanning, regulates the intermittent opera- 
tion so that production near the bubble point ceases and is 
resumed again. First, after sufficient rise of the oil column, 
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with corresponding pressure increase of the borehole. Auto- 
matic instrumentation installed in oilfields is illustrated and 
discussed. 


1559. Miscible displacement or “ miscible-drive.”” (In French.) 
G. Manasterski. Rev. Inst. frang. Pétrole, 1960, 15, 480—95.— 
An increase of recovery by 1% would raise the world reserves 
of oil by 160 x 10® m*. Present recoveries rarely exceed half 
the oilin place. The elimination of capillary forces is required 
for complete oil recovery. The use of solvents as in lab ex- 
tractions is unthinkable on a reservoir scale. 

Vaporizing gas drive, enriched gas drive, and solvent slug 
processes have been considered. Each aims to displace oil 
by a slug miscible with oil in all proportions, the slug being 
miscible with the following gas. Vise contrasts, density 
differences, and sweep efficiency affect overall recovery. 
Consideration of phase and composition diagrams for C,, 
C,-C,, and C, + systems shows that high pressures and low 
temp increase the realm of critical miscible mixtures. On in- 
jecting high-pressure gas at first it displaces oil and vaporizes 
material from the residual oil giving a new state of equilibrium, 
and eventually there may be enriched gas which is miscible 
with the oil and which then sweeps the oil ahead as a bank 
instead of leaving residual patches as occurred nearer the 
point of injection. This may occur in a dozen metres. 
Pressures of 3000-4000 psi may be required, as well as oil rich 
in intermediates. In enriched gas injection there is first gas 
drive and later miscibility and the formation of an oil bank. 
Pressures of 2000-3000 psi are favourable and erudes with re- 
latively little intermediates. The miscible slug may be in- 
jected rather than created underground, and followed by dry 
gas. For CH, and C,Hg, pressures of 1350 psi and a temp of 
100° F may be needed. Miscibility with CH, may persist even 
though there is only 30-40% of propane in the slug. The 
slug may have to be 3-5% of the swept reservoir vol. Alcohol 
slugs may be displaced by water; high-pressure flue gas can 
be injected. The latter is used to follow natural gas. 

The unfavourable vise ratio and the high pressures needed 
for miscibility militate against processes involving gas. For 
shallow reservoirs water, alcohol, oil systems offer advantages. 

Flat structures create problems when the fluids differ 
markedly in density, and asphaltic oils may give precipitates 
for some systems. 

Early in 1959 there were three high-pressure gas projects, 
six or seven enriched gas drives, and a score of miscible slug 
projects in operation. G. D. H. 


1560. Digital computer applications to secondary recovery per- 
formance predictions. D. D. Smith and T. D. Mueller. 
Prod. Mon., June 1960, 24 (8), 32-4.—-The Standard Oil Co of 
California is using a large computer for data processing, secon- 
dary recovery, and reservoir engineering predictions by stand- 
ard methods and for reservoir simulation to obtain predictions 
which cannot be obtained by the standard methods. Simula- 
tion presents the most difficult programming problems. 
G. B. 


1561. In Arkansas open hole workover programme pays off. 
J.L. Pipkin. World Oil, June 1960, 150 (7), 144.—The prob- 
lem of high water production in the Mid-Continent of the 
U.S.A. has been combated by a special workover technique. 
The method has been applied to the Midway Smackover field 
unit, where there has been increasing water production with 
a decline in oil output; it consists of running a focused resis- 
tivity log to determine the present oil—water contact, followed 
by plugging back open hole by spotting cement through open- 
ended tubing. The hole is then drilled out to the water-—oil 
contact and the oil-bearing section is jetted with ca 75 gal 
of acid/ft through an acid jet gun. The technique was suc- 
cessful in the first nine jobs, but failed on the tenth and 
eleventh due to unusual local conditions. The development 
and production history of the field are described and tables 


and charts show results of workovers. In 12 workovers be. 
tween Oct 1958 and May 1959, oil production increased from 
1334 to 3416 bd and water production decreased from 3172 
to 1660 bd. Workover costs averaged ca $6000 each. 

C. A. F, 


1562. Tandem rod pumps prove practical and economical in 
deep dual wells. M.C. Boyd. World Oil, June 1960, 150 (7), 
136.—Experience in W Texas has shown that tandem rod 
pump installations are practical and economical for artificially 
lifting deep dual wells. The wells were fitted with integral 
joint casing down to 54 inches od. Lifting costs for wells 
producing from ca 8000 ft average $0-02203/brl for tandem 
completion, compared to $0-02969/brl for single wells of about 
the same depth. Procedures for installing dual-zone pumping 
equipment are described in detail with diagrams. The deep 
duals used three-way tapered strings of }-, }-, and 1-inch 
sucker rods. Tables show nature of surface installation, size 
and types of pumps, setting depths, and production tests. 
C. 


1563. How France produces high pressure gas wells. H. T. 
Brundage. World Oil, June 1960, 150 (7), 167.—Completion 
methods in deep, high-pressure gas wells at Lacq in SW 
France are described. Gas is produced from 11,500 ft and 
below, and it contains 16-8% H,S, making it very corrosive, 
Closed bhp ranges up to 9760 psi and flowing range from 8620 
to 9620 psi. Bottom hole temp averages 300° F. Standard 
practice is to run double tubing strings, the annulus between 
them being filled with diesel oil containing a corrosion inhi- 
bitor: recent wells have been fitted with 23-inch tubing inside 
5-inch tubing. Experimental tapered tubing strings are 
being tried out, and these may increase productivity. Catho- 
dic protection methods have not been successful, due to electri- 
cal interference from a nearby railway. In the gathering 
system diethylene glycol is used as hydrate inhibitor. 

The Lacq field is highly automated, production data being 
registered in a central control room, and control equipment 
at the wells is operated by microwave remote control. 

C. A. F. 


1564. Working conditions and equipment of the Lussagnet 
reservoir. (In French.) E. Clarac and L. Socrate. Rev. 
Inst. frang. Pétrole, 1960, 15, 514-28.—By July 1959 32 wells 
had been drilled, ten being for exploration or observation. The 
depth on the crest is 545 m, and the elliptical dome has an area 
of 4 km? within the —525-m contour. A closure of at least 
150 m is indicated by the seismic work, and a fault cuts the 
W end of the structure. Marls and limestones cover the re- 
servoir. The first limestone is fissured and in contact with the 
reservoir in places, and sand lenses occur in the marls. The 
reservoir is a poorly consolidated sand with clay bands. The 
porosity increases to a max of 35% in the lower part, and the 
permeability may be dozens of darcys in the clean sands, but 
only a few mD in the clayey zones. The thickness is ca 45 m. 

To exclude sand, casing has been cemented and perforated, 
after which screen was introduced on the end of the tubing. 
The screen used finally was of sand agglomerated in resin. 
This technique is simple, and workovers are possible, but the 
perforations tend to plug. Gravel-packing has also been 
applied. The hole is reamed after setting casing off bottom, 
and slotted pipe is introduced, followed by carefully graded, 
rounded sand in the annular space by reverse circulation of 
mud. A mud highly charged with limestone is used, and acid 
can be employed to dissolve this from the pores of the pack. 
The early packs were 5-10 m high, but some extend through- 
out the sand. 

Flows of 150,000 m*/day/well are visualized for a pressure 
difference of 5 kg/em®. A 150-m triangular well spacing is 
used. Injection began in Sept 1957. Evidence was obtained 
of water rise due to slow passage of gas into low-permeability 
zones. 
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Well potentials have been obtained by back-pressure tests. 
Potentials at Lussagnet differ widely, depending on reservoir 
characteristics and the nature of the completion. The gas 
saturation has its effect and can change over time. Mechani- 
cal entrainment of water has been indicated, and cyclone 
separators are fitted at the surface to remove water and sand. 
Dehydration by diethylene glycol is employed. On with- 
drawal an increase in hydrogen sulphide has been noted. This 
may have come from mercaptans or oxysulphides of carbon. 

In mid-July 1959 the gas stock was 245 x 10° m*; the mean 
well-head pressure was 64 kg/cm?; a max injection rate of 
3-6 x 10° m’ had been obtained with 15 wells; six wells gave 
a withdrawal rate of 1-1 x 10® m%. G. D. H. 


1565. PVT laboratory of Regie Autonome des Pétroles. (In 
French.) P. Alba, J. C. Perronnet, and J. Savelli. Rev. 
Inst. frang. Pétrole, 1960, 15, 496-513.—RAP has constructed 
almost all of the apparatus at ca half the cost of buying it 
abroad. The aim has been lightness and interchangeability. 
Pressure balances have been used for pressures above 1 kg/cm?, 
and mercury manometers at lower pressures. Liq vol have 
been obtained by mercury volumetric pumps. 

Diagrams and photographs show the layout of the equip- 
ment and details of the construction of some items. A capil- 
lary viscometer has been devised which is operated by creating 
a driving head due to a mercury column. Its theory and 
construction are given. Electrical contacts allow the timing 
of flow of a fixed vol to be obtained. 

The studies carried out include compressibility, composition, 
mol and sp wt of the separator gas, and comparable measure- 
ments for the crude oil; re-combination and determination 
of the vol factor; differential liberation and visc measure- 
ments. G. D. H. 


1566. Current water flood practices in California by API 
Pacific Coast District Study Committee on fluid injection. 
C. J. Jones, Jr. Prod. Mon., June 1960, 24 (8), 14-18.—The 
result of a questionnaire from API to companies engaged in 
water flooding in California is reported. The rate of injection, 
the gravity of the oil, the permeability of the formation, and 
the surface injection pressure varied very widely. Sea water 
accounts for 66-6% of the water used, 27-8% is produced 
water, and 5-2% is well water. Sea water is filtered if it is 
collected directly from the sea or used unfiltered if it is ob- 
tained from wells. It is desanded and treated with corrosion 
inhibitor and in some cases with bactericide. Produced 
water is treated by flotation, filtration, and by the addition of 
bactericide, corrosion inhibitor, and polyphosphate as scale 
inhibitor. Well water is filtered and treated with inhibitors 
for the control of corrosion, bacteria, and scale. The amount 
of water treated by each method is given for each type of 
source. Production wells converted to injection are mostly 
completed with shop perforated uncemented liners. These 
are not liable to the sanding difficulties or casing failures 
which have occurred with cemented liners. Cemented liners 
are used in new wells to obtain control of injection profiles. 
G. B. 


1567. Water flood curtailment—pro and con. D. E. Menzie 
and F. W. Cole. Petrol. Engr, May 1960, 82 (5), B48.—The 
paper considers the effects on ultimate recovery of curtailing 
water flooding operations. Numerous considerations are 
taken into account, including reservoir wettability, permeabil- 
ity, gravity effects, economics, etc., and it is concluded that 
the possible effects would have to be examined separately in 
each individual case. G. D. F. 


1568. A study of reservoir characteristics in three problem 
water floods. D. R. Holbert and G. A. Zeito. Prod. Mon., 
June 1960, 24 (8), 20-6.—The kind of data required for the in- 
vestigation of unsatisfactory water floods is illustrated by 
three examples in which the difficulties are caused by different 
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mechanisms due to different reservoir characteristics. The 
methods of analysis used are of general application. G. B. 


1569. Quick methods of oil reservoir analysis. R. V. Higgins. 
Petrol Engr, May 1960, $2 (5), B27.—Rapid methods, based on 
Buckley—Leverett techniques, are described for : (1) determina- 
tion of the saturation at breakthrough; (2) approximation of 
the relative permeabilities of cores; (3) evaluation of the pre- 
ferential wettability of a core to oil and water. The basic 
data were obtained from computer calculations, and are pre- 
sented graphically. A longer but more accurate method of 
finding the relative permeability is also included. G. D. F. 


1570. The revolution in well logging. R.G. Hamilton. Oil 
Gas J., 27.6.60, 58 (26), 187.—Currently available logging 
methods and the history of logging development are outlined. 
37 log types are listed, together with their uses and applica- 
tions. It is shown that no single method provides all the in- 
formation required, and the modern trend is to use carefully 
selected combinations in order to obtain the max information 
for existing hole conditions and bed characteristics. This 
selection may be difficult because of cost considerations. A 
table also shows logs and exploration devices frequently used 
in formation evaluation. 


OILFIELD DEVELOPMENT 


1571. Kaleidoscopic patterns in international oil development. 
Z. Mathew. Internat. Oilman, 1960, 14, 175-6.—The pattern 
of exploration and refinery construction is briefly indicated. 
In spite of surplus capacity, development continues in all parts 
of the world because of the need of many countries to possess 
indigenous supplies and of American companies to possess 
diverse and cheaper sources. Future emphasis will be on 
reduction of costs and reduction of investment to increase 
capacity in developed areas. G. B. 


1572. Far North America; needed bigger gas reserves. J. C. 
McCaslin. Oil Gas J., 6.6.60, 58 (23), 176.—Major gas-bear- 
ing provinces in N America which are now being proved in- 
clude the Appalachian Basin, the Gulf Coast Salt Basin, the 
Edwards trend, the Anadarko Basin, the Green River Basin, 
San Juan Basin, the Sacramento Valley, the Foothills belt, 
and NE British Columbia. A map shows these areas, and 
provinces where there are good prospects for future gas de- 
velopment are discussed; these include the Great Basin, the 
Black Mesa, Paradox, and Black Warrior Basins, the Pacific 
NW, and the St Lawrence Valley. The need for finding more 
gas is stressed: in 1959 gas output in the U.S.A. was 6-7% 
higher than in 1958, but gas reserves rose by only 2-6%. 


1573. Maryland: oil and gas potential a question mark. J.T. 
Singewald. World Oil, June 1960, 150 (7), 112.—Maryland 
lies athwart parts of the Appalachian and Piedmont pro- 
vinces and the coastal plain of the EU.S.A. The Appalachian 
and coastal plain regions are potential oil and gas producing 
areas and both have had limited exploration. No commercial 
oil has been found and gas is limited to the W. The latter 
fields are briefly described and oil development in the region 
is discussed. C. A. F. 


1574. Georgia: record exploratory activity reported. G. 
Peyton. World Oil, June 1960, 150 (7), 106.—Increased 
exploration in Georgia is reported, most of the activity being 
in the SE part of the coastal plain. Extensive geophysical 
and geological work has been carried out, involving ca 200 
stratigraphic tests. Commercial oil has not yet been found 
in the state, and a cash bonus is to be awarded for the first 
well to produce at 100 bd. Geological conditions seem to be 
favourable, and formations are similar to those productive in 
Alabama and Mississippi. There may also be migrated oil 
from the Gulf embayment. C. A. F. 
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1575. West Virginia: deep tests reflect near-peak gas yield. 
A. J. W. Headlee. World Oil, June 1960, 150 (6), 100.— 
Deep wildcatting is being carried out in W Virginia, and much 
new gas production has been obtained from shallow pays 
above the Devonian. 18 recently discovered gas fields are 
noted. No large oilfields have been found in the state since 
Granny Creek-Stockly in 1925, but oil exploration is continu- 
ing. Most intensive search is for gas; several fields producing 
gas from the Oriskany contain H,S, and one contains 5% CO,. 
Deep wells below the Oriskany in the strongly folded Appala- 
chians contain higher amounts of these gases, so that the gas 
is non-commercial. C. A. F. 


1576. Tennessee: key development just ahead. H. C. 
Milhous. World Oil, June 1960, 150 (7), 92.—Further dis- 
coveries of shallow oil in Tennessee are anticipated following 
increased exploration in the area. Recent activity in the state 
has been greater than at any previous time, and the oil possi- 
bilities of the area are briefly reviewed. A columnar section 
indicates that there are many Paleozoic pays, and the best 
long-term prospects are carbonates in the Cambro—Ordovician 
Knox, which has not been fully tested. Most of the explora- 
tion in the past has been E of the Tennessee River up to the E 
face of the Cumberland Plateau, but there are possibilities in 
W and Central Tennessee. C. A. F. 


1577. Kentucky, Virginia, and West Virginia: drilling outlook 
remains good. G. R. Thomas and E. Nosow. | World Oil, 
June 1960, 150 (7), 95.—The status of drilling activity, well 
completion, and drilling methods in Kentucky, Virginia, and 
W Virginia are reviewed. The area comprises the central 
Appalachian region. C. A. F. 


1578. Recent developments of the Canadian oil and gas indus- 
try. V. Taylor. Oil in Canada, 4.7.60, 12 (36), 25-9.— 
Production from oilfields developed in W Canada since the 
discovery of the Leduc field in 1947 is ca 560,000 bd, and 
capacity is 1 MM bd. . Reserves amount to 6000 MM brl be- 
sides those of the Athabasca tar sands. The oil is carried to 
W and E refineries by the Trans-Mountain pipeline and to 
Toronto by the Interprovincial line. The main outlet for 
expansion is by export to U.S. refineries in the Great Lakes 
area. The. Montreal refineries are supplied from the Middle 
East and Venezuela, and Canadian crude cannot compete 
in price in this market. Any future discoveries in the ex- 
treme N would be well situated for the N European market if 
winter transport difficulties can be solved. G. B. 


1579. Developments in Eastern Canada in 1959. D. Jardine 
etal, Bull. Amer. Ass. Petrol. Geol., 1960, 44, 932-9.—In E 


1583. Tranmere oil terminal. Anon. Engineer, Lond., 1960, 
210, 69-70; Fluid Handl., 1960, 193-7.—Simultaneous 
berthing of two 65,000-ton tankers, average crude discharge 
rate 4000 m*/hr (7000 max). Discharge line bifurcates within 
shore tank to reduce flow rate and avoid static. Crude tank 
farm capacity 115,000 m® (six 128-ft dia, 54-ft high floating 
roof tanks). Crude transfer to Eastham is through 24-inch 
line at 1300 m*/hr (possible increase to 2500). Fuel oil dis- 
charge and loading facilities are also available. Brief details 
of construction and pump equipment, photos. Vv. BS. 


1584. Design of aluminium tanks for transport of liquid 
methane. W. Ferguson. Petroleum, Lond., 1960, 28, 231; 
Fluid Handl., 1960, 134-6.—A prototype ship of 5000 tons 
for transporting liq methane is described. A more economical 
size is stated to be ca 30,000 tons, carrying 10,000-15,000 
tons of liq methane. Problems of insulation, mounting, 
ballasting, access, and safety are considered. Aluminium alloy 
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Canada in 1959, 131 exploratory holes were drilled with a total 
of 238,628 ft. Eight of these holes were successful, three as 
oil wells and five as gas wells. In these producers, 17,784 ft 
were drilled. Of the 131 holes, 6-11% were successful ; 745% 
of the exploratory footage drilled was in successful holes. For 
every ft drilled in producers, 12-43 ft were drilled in dry 
holes. 

Among the 72 new-field wildcats completed in E Canada in 
1959, three were successful and 69 were dry. In other words, 
new-field wildcatting was 4:17% successful. One producer 
was drilled for every 23 dry holes. E. N. T. 


1580. Developments in Western Canada in 1959. T. J. 
Latus. Bull. Amer. Ass. Petrol. Geol., 1960, 44, 918-31.— 
In W Canada in 1959, 905 exploratory holes were completed, 
of which 278 were producers and 627 dry holes. The pro. 
ducers included 136 oil wells and 142 gas wells. In all, 
4,452,852 ft were drilled, 1,515,676 ft in producers and 
2,937,176 ft in dry holes. This means that 30-72°, of the 
exploratory holes and 34-00% of the exploratory footage were 
successful. 

Among the 661 new-field wildcats completed in W Canada 
in 1959, 144 were successful and 517 were dry. In other 
words, new-field wildcatting was 21-75% successful. One 
producer was drilled for every 3-59 dry holes. EN. Ee 


1581. Developments in Alaska in 1959. H. M. Lian. Bull. 
Amer. Ass. Petrol. Geol., 1960, 44, 940—5.—During 1959 ex- 
ploratory activity in Alaska increased considerably. Geo- 
physical surveying and drilling registered the largest increases. 
20 oil companies mapped in the various sedimentary basins. 

20 wells were active during 1959 compared with 12 in 
1958. Eight exploratory wells were spudded during the year, 
compared with three in 1958, and one major discovery—the 
Kénai gas field—was made. 

At the end of 1959 there were 32,611,079 acres under 
federal oil and gas leases and 101,639 acres under State of 
Alaska oil and gas leases. The first offshore oil and gas leases 
were offered by the State of Alaska, the bidding for which was 
higher than had been anticipated. 


1582. Pemex plans careful drilling programme for Northeast 
Mexico. Anon. Oil Gas J., 30.5.60, 58 (22), 134.—An inten- 
sive wildcat programme is to be carried out in the Reynosa 
area of Mexico. Five tests are to be drilled to the Miocene 
along the Gulf Coast; this formation has not yet been found 
productive in Mexico. 13 tests are to be drilled to the Oli- 
gocene on geophysical features, and deeper tests are also 
planned. C. A. F. 


is shown to be a suitable material of construction. Various 
design calculations are outlined, and the weights and capaci- 
ties of tanks of various shapes are compared. Rectangular 
tanks are shown to be most suitable. G. D. F. 


1585. What it costs to build and operate gas pipelines. G. 
Kinney. Oil Gas J., 27.6.60, 58 (26), 99-114.—In the first 
section the investment and operating costs are presented for 
compressor stations on the principal U.S. gas pipelines. In 
the second part the effect on construction costs of location, 
type of drive, and whether the unit is a new station or an addi- 
tion, is shown in tabular form. The third part deals with con- 
struction costs for transmission laterals and main transmission 
lines, and shows the trend of pipeline construction costs from 
1954 to 1960. Finally, construction costs for 1960-61 are 
discussed, with examples selected to show a wide range of dia 
and varied terrain to represent as many construction situa- 
tions as possible. A. D.S. 
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1586. Pump station operates unattended without communi- 
cations. KR. D. Pfluger. Pipe Line Ind., June 1960, 12 (6), 
48-54.—The design of & power level controller to operate a 
multi-pump station is described. The design is based on the 
study previously described (cf. Abs 1591, 1960). The con- 
troller starts and stops the pumps, selecting the appropriate 
combination according to pre-set criteria. G. B. 


1587. Newest control idea: local automation, remote super- 
vision. Anon. Pipe Line Ind., June 1960, 12 (6), 55-9.— 
Acontrol apparatus at the pumping station selects the number 
of engines and the engine speed to give a desired discharge 
pressure and transmits to the supervisory station, on demand 
or at set intervals, a log of the station variables. When a 
desired change in discharge pressure is signalled by microwave 
from the supervisory station the signal is verified and engines 
are stopped, started, or controlled automatically. If com- 
munications fail, the station continues to run safely at the 
previously set pressure. An alarm system monitors the sta- 
tion for all faults and dangerous conditions, and can initiate 
ashut-down in 0-1 sec and transmit the nature of the fault and 
the action taken. When completed, the supervisory system 
will sean 20 stations for 160 variables every four minutes and 
with the aid of a computer provide all the data for optimum 
operation. The system is in use on one station of the Colo- 
rado Interstate Gas Co and will be installed in proposed new 
stations. G. B. 


1588. Synthetic lube reduces fire hazard at turbine stations. 
0. M. Fletcher. Pipe Line Ind., June 1960, 12 (6), 38-43. 

Lab and field experience with pure phosphate ester and ester- 
based lubricants for gas turbines is reported. Several fire 
resistance tests are outlined. Both fluids passed all these 
tests as well as oxidn' stability, foaming, and lubricity tests. 
Sealing materials are available which are compatible with both 
types. The characteristics of the type chosen (OS-81) are 
listed. The sets converted to synthetic ester lubrication and 
the modifications needed are described. The modifications 
involved the replacement of all sealing materials, the removal 
of internal paint coatings, and the installation of 25-p filters. 
Because of the high pour point and low vi, it was necessary to 
keep the operating oil system within the heated buildings and 
to insulate and heat the outside storage tanks. G: B. 


1589. Background to Western Buropean pipeline projects. 
W. J. Harris. Fluid Handl.; 1960, 122-7.—Energy Advisory 


Committee of OEEC’ predicts that ctudé imports into’ W- 


Europe will reach 265-350 « 10° tons pa by 1975. Increasing 
tendency to site large refineries near inland industrial areas; 
most economical way of supplying these with crude is by large 
pipelines from oil ports. Pipeline networks in existence, un- 


der construction, projected, or under discussion are described 
(map). : W. A. M. 


1590. Controlling transient surges when 5000-hp turbine drops 
off line. R.R. Burnett. Pipe Line Ind., May 1960, 12 (5), 
32-40.—The pressure surge due to the sudden shutting down 
of an intermediate pump can be compensated at points nearer 
to the upstream pump by reducing the output pressure of that 
pump and at a critical point near the stopped pump by means 
of a relief valve system bleeding into a tank. The protective 
system of the Trans-Arabian line is described. A detailed 
mathematical analysis of the pressure transients is given. 
G. B. 


1591. Digital simulation of pipeline operations. T.R. Young. 
Pipe Line Ind., May 1960, 12 (5), 16-24.—-Systems are out- 
lined for using digital computers to simulate: (1) the start-up 
of a line comprising ten pumping stations of variable power 
under automatic power level control; (2) the flow characteris- 
ties of gas and liq as separate phases in a pipe; (3) control of 
a heated oil line, for which a set of operating tables was pre- 
pared by the computer; (4) hydraulic profiles for a line laid 
over rough terrain and equipped with up to 20 pumping and 
ten pressure relief stations; (5) economic conditions for opti- 
mization of power costs. G. B. 


1592. Polyethylene tape for pipelines. Anon. Petrol. Times, 
17.6.60, 64, 424-5.—A recently completed 2564-mile pipeline 
transports natural gas from Texas to Florida. Nearly 42 
million sq ft of 1 mm thick polyethylene tape was used in this 
project. It was spirally wound on the pipeline from rolls 
18 inches wide and 800 ft long with a max overlap of 1 inch 
in the case of the 24-inch pipe. In an average day’s operation 
17,000 ft of line was taped by a single machine and crew. The 
automatic wrapping machine brushed the pipe clean, spun on 
the protective tape, and applied the outer wrap. Compared 
with conventional protective coatings, such as tar, more than 
$500-mile was saved by the use of this tape. A, D. 8. 


1593. Calculation of reciprocating compressor performance 
data. R.L. Ridings. Petrol Engr, May 1960, 82 (5), D26.— 
An IBM 650 computer was used to eliminate the tedious 
manual calculation of reciprocating compressor performances. 
A list is given of the information required, and details of the 
method of calculation are provided. Graphs show some re- 
sults of the calculations. G.D..2. 


1594. Operating curves developed for natural gas compressors. 
H. B. Martch, Jr, and J.T. Watzke. Petrol. Engr, May 1960, 
82 (5), D22.—Computer calculations are presented in graphi- 
cal form for the load characteristics of compressors. Both 
reciprocating and centrifugal compressors are considered. 
G. D. F. 


REFINERY OPERATIONS 


REFINERIES AND AUXILIARY 
REFINERY PLANT 


1595. [Refinery] Engineering. (In French.) F. L. Maker. 
I. General principles. Rev. Inst. frang. Pétrole, 1959, 14, 
294-309, 413-29. II. General methods of undertaking a 
study. Jbid., 1016-28. IM. Piping. Jbid., 1186-206, 1523- 
45, 1697-712. IV. Hydrodynamics of plates. Jbid., 1960, 
15, 167-86. Hydrodynamics of dist (including bubble-cap) 
trays. V. Pressure vessels. Jbid., 376-95. VI. Heat ex- 
changers. Jbid., 627-50. VII. Tubular furnaces. Jbid., 
752-90, 963-84, 1060-96. W. A. M. 


1596. How BP gets more gas oil with high quality cat cracker 
gasoline. Pt 1. R. J. H. Gilbert and W. N. N. Knight. 
Internat. Oilman, 1960, 14, 118—19.—A pilot plant investiga- 
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tion of process variables in the refining of high 8 Middle East 
crudes for the European market is outlined. The characteris- 
tics of the crudes and the pattern of products are shown. 
The heavy vacuum gas oils are cracked. The product quality 
and the yield of atm gas oil are improved by hydrofining the 
cracker feed. G. B. 


1597. Isopolyesters can cut maintenance costs. Anon. Oi/ 
Gas J., 13.6.60, 58 (24), 135.—Isophthalic polyester resins have 
been successfully used in reducing refinery maintenance costs. 
The plastic epd is used not only to plug leaks but is also applied 
as an inner coating to pumps and valves before they are put 
into use. A number of examples of its application at the 
Standard Oil Co of California’s Richmond refinery are given. 
A. D. 8. 
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1598. Disposal of refinery acid sludge. Pt2. Anon. Oil in 
Canada, 16.5.60, 12 (29), 34—-8.—Processes for the thermal de- 
composition of acid sludge in the presence of carbonaceous 
material are reviewed. In one type of process the sludge is 
burned to produce coke which reduces the acid to SO,. Ina 
high temp process the sludge is sprayed into a chamber in 
which fuel gas is burning. Other processes employ either oil 
or coke to carry the sludge. The coke can serve as a heat 
exchange medium. Each process is applicable only to a 
narrow range of sludge composition. The problems involved 
are largely mechanical. G. B. 


DISTILLATION 


1599. Distillation. (In French.) L. Kaiser. Rev. Inst. 
frang. Pétrole, 1960, 15, 334-62, 598-626.—Illustrated de- 
scription is given of a new type of ebulliometer with recycling. 
For the system Me,CO/CCl, comparisons are made with pub- 
lished data for other types. Equilibrium is attained in 15 
minutes. Isobars for the system C,H,N/H,O were established. 
A rapid method for determining temp and composition of 
azeotropes, requiring only a small number of measurements, 
was developed from expressions of relative volatility. Varia- 
tion of azeotropic point with pressure for C;H;N/H,O was 
investigated using a modified Othmer ebulliometer. Pre- 
diction of azeotropism by a formula relating azeotropic point 
to thermodynamic constants of constituents of a binary mix- 
ture was verified for five mixtures: Variation of azeotropic 
temp with pressure can be cale by means of an empirical for- 
mula, requiring knowledge of the vp curve of one constituent 
and azeotropic temp at one pressure. Rectification was 
studied using the concept of the unit of mass transfer, and a 
formula was developed for calculating transfer stages. The 
system 1:2-dichlorethane/toluene was studied experiment- 
ally, and resistance of interfacial films and their deformation 
were determined. An empirical rule for calculating deviations 
from interfacial film theory was developed, making use of 
the Reynolds No. Variation of height of transfer unit with 
velocity of flow and deviations from film theory are accounted 
for by a dynamic theory, involving the concept of the flow 
region and the interface as paired oscillators. 74 refs. 
W. A. M. 


1600. Distillation in view of modern developments. Pt I, 
Chap. 2c. Theory of fractionation—minimum work. K. F. 
Gordon and J. A. Davies. Petrol. Engr, May 1960, $2 (5), 
C55.—Thermodynamice considerations are employed in order 
to determine the minimum amount of heat or energy required 
for a given separation. It is shown that for separation at 
constant ¢ and p this minimum energy is given by the overall 
change in the Gibbs free energy. Some deductions as to im- 
proved column design are made. G. D. ¥. 


1601. High temp distillation—unit operation review. T. J. 
Walsh. Industr. Engng Chem., 1960, 52, 277.—In this review 
the author suggests that British chemical engineers seem to 
have been more interested in dist during the past two years 
than their American colleagues. New data relating to theory 
and calculation of dist, still design and capacity, and vapour— 
liq equilibria have been critically discussed by the author, and 
a comprehensive literature survey for 1959 is given. 
M. F. M. 


1602. Composition of Polish raw ozokerite. (In German.) 
D. Kastner, J. Moos, and G. R. Schultze. Erdél. u. Kohle, 
1959, 12, 77-83.—Dist of raw Galician ozokerite and extrac- 
tion of the residue gives a total of 84-3 wt % solid and 3-7 wt % 
liq hydrocarbons, with 12 wt % resin and asphalt materials. 
Modern methods were used for integral analysis of the com- 
plex hydrocarbon mixtures; ir analysis was used for inter- 
pretation. Hydrocarbons C,,—-Cy9 are found in ozokerite. 
Aromatics are present in all fractions, but only in the liq are 
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they important constituents. In the ozokerite they might 
form only 1-2 wt%. Recognizable naphthenes have some. 
what long paraffin side-chains. Their portion of the whole 
ozokerite can be estimated at ca 15 wt % max. Paraffins are 
the chief hydrocarbons; n-paraffins are present in all fractions, 
The greater part of the iso-paraffins can carry a few short side. 
chains, generally at the end of the main chains. In the low, 
liq fractions C=C-double bonds occur, probably unsaturated 
terpenes. Alcohols, esters, and ketones occur in the liq frac- 
tions, whilst in the benzene, chloroform, and methanol eluates, 
along with phenols and esters, carboxylic acids, carboxylate. 
ions, and acid amides occur. In the dioxane extract of the 
residue org-combined P occurs. Crude ozokerite also con- 
tains porphyrins, identified spectroscopically. Liq fractions 
contain no optically-active substances. Spark-spectrographic 
investigation gave evidence of 27 trace elements. 24 refs, 
R. T. 


1608. Batch fractionation of coal tar naphthalene oils. D. H. 
Briggs, W. Waddington, and D. McNeil. Industr. Engng 
Chem., 1960, 52, 145.—The design of batch fractionating 
columns for the dist of alkali-washed coal tar naphthalene oils 
is difficult because of lack of data for such systems. In this 
article a semi-empirical method, involving linear plots, is 
described for establishing the relationship among fractionat- 
ing column efficiency, recovery of naphthalene, and enrich- 
ment of naphthalene for a given oil. The basis of approach 
is the correlation of results obtained from a minimum of three 
lab fractionations in columns of known efficiency. 
M. F. M. 


ABSORPTION AND ADSORPTION 


1604. Natural gasoline recovery—economic aspects of current 
U.S. developments. 2. P. W. Sherwood. Petroleum, 
Lond., 1960, 28, 221.—The consideration of the economics of 
absorption processes in natural gas recovery is concluded. 
The role of refrigeration in dist recovery is outlined, and the 
various refrigeration processes and their economics are con- 
sidered. The problem of increasing capacity at minimum in- 
vestment is dealt with. The paper concludes by showing the 
economic effects of better instrumentation in natural gasoline 
plants. G. D. F. 


SOLVENT EXTRACTION AND DEWAXING 


1605. Better cat feed by solvent extraction. P. T. Atieridg 
and R. P. Cox. Petrol. Refin., March 1960, 39 (3), 145-50.— 
In some processes the quality of cat cracking feeds has been 
improved by vacuum dist and hydrogen pre-treatment. Cat 
cracking tests were carried out on decarbonized oil which had 
been treated with phenol in a centrifugal extractor. Results 
from extracted and unextracted oils show the former to pro- 
duce 7—-10% more gasoline and less coke. A rough cost esti- 
mate is given on a plant capable of treating 18,400 bsd of feed 
at 1:1 solvent to oil ratio; the authors show it would pay 
for itself in two years. M. J. M. 


1606. Economic factors in extraction processes. ©. M. Dual- 
line, Jr. Industr. Engng Chem., 1960, 52, 38A.—Optimum 
design of an extraction process depends on close attention to 
the dist step, balancing capital, and operating costs of the still 
v. the value of solvent loss. The most important single factor 
affecting process costs is selection of the solvent. The design 
procedure for the extractor is based on a fixed extract strength 
to give the azeotropic composition in the extract still and 
balancing the non-extractable component v. the incremental 
cost of the tower. For the extract still this is based on a fixed 
product specification and balancing the cost of lost component 
in the solvent against the capital and operating costs of the 
still to distil it out. For the solvent recovery still the design 
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rocedure should be based on balancing the capital and operat- 
ing costs of the still against the value of the solvent loss. 
M. F. M. 


1607. Prediction of multi-stage solvent extraction operation 
from limited data. D. A. Ellis. Industr. Engng Chem., 1960, 
§2, 251.—Distribution isotherms for solvent extraction sys- 
tems are often curvilinear. In many cases this curvature is 
due to a diminishing number of available extraction sites in the 
solvent as the amount of extracted material increases. This 
situation can be described by a Langmuir adsorption isotherm, 
and the multi-stage behaviour of such systems can be pre- 
dicted by solving the McCabe-Thiele diagram. 

Extraction recovery has been computed for a range of con- 
ditions, and the data are presented as a series of curves. The 
behaviour of counter-current multi-stage extraction systems 
can be predicted from these curves. M. F. M. 


1608. Liquid extraction—unit operation review. R. C. Trey- 
bal. Industr. Engng Chem., 1960, 52, 262.—This review is 
confined to the unit operations aspect of liq extraction with 
only a very brief indication of the significant process applica- 
tions. The year’s progress in liq extraction is characterized 
by considerable attention to extraction from single drops, 
motion of drops immersed in another liq, and formation of dis- 
persions in mixing vessels. Mixer—settler and pulsed columns 
have received extensive treatment and, as judged by the num- 
ber of publications, activity is greatest in application of ex- 
traction to metal separations. The number of new extractor 
designs patented has decreased. M. F. M. 


CRACKING 


1609. Cracking of petroleum oils. (In French.) B. Coussy 
and H.Dumay. Rev. Inst. frang. Pétrole, 1960, 15, 922-62.— 
Ratio R (CH,/total hydrocarbons) in cracked gas can be used 
as a measure of degree of thermal cracking. R is obtained by 
chromatography on activated C followed by Al,O;, which 
gives a full analysis of the gas. Experiments to show the 
effects of variables and to establish optimum range of R were 
carried out in a lab set-up using various feedstocks (three 
fuel oils, one paraffinic dist), Results obtained correlated 
well with results on a Hall plant at Gennevilliers. The lab 
apparatus was also used to predict optimum R for a car- 
buretted water gas plant. Further experiments showed that 
the same concept could be applied to cat cracking using a 
pseudobifunctional cat; results are given for ONIA-GEGI 
plants at Quimper, Montlugon, and Nice. Formule were 
developed for choice of suitable feedstock for Hall thermal 
cracker at Gennevilliers, (1) to give max economy, and (2) to 
give max production, and were confirmed by plant trials. 
For heavy fuel oils these formule involve only a knowledge 
of the Conradson C and “ carburetting index ”’ (derived from 
diesel index or C/H ratio). For light fuels and paraffinic dist 
it is additionally necessary to carry out plant trials to estab- 
lish the proportion of oil used for heating. W. A. M. 


1610. Gas turbines as drives for FCC units. J. E. Cook. 
Internat. Oilman, 1960, 14, 144-5.—Experience with the first 
year of running of gas turbines burning tail gas from a crack- 
ing unit and driving gas compressors and air blowers is re- 
ported. Cracking of the blades occurred, partly as a result of 
the high S content of the fuel (normally 4-5%, occasionally up 
to 8%). Trouble was experienced in adjusting the burners 
to suit the fuel and prevent carbon build-up. The turbines 
are very sensitive to ambient temp and to fouling of the com- 
pressor blades. The blades can be cleaned by feeding 200 
mesh spent cat into the air intake for a few minutes. A bear- 
ing failure was caused by faulty lubrication. Better instru- 
mentation and a more experienced operator would have 
averted the damage. Gas turbines should be installed with 


VOLUME 46, NUMBER 443—NOVEMBER 1960 


225 4 


15-20% excess capacity to allow for loss due to fouling and 
high ambient temp. G. B. 


1611. The mechanism of catalytic hydrocracking. R. A. 
Flinn, O. A. Larson, and H. Benther. Industr. Engng Chem., 
1960, 52, 153.—Cat hydrocracking yields products rich in 
4so-paraffins because of a mechanism combining rapid iso- 
merization with cracking and a tendency for hydrogenation to 
saturate branched olefins. To clarify the means by which 
cat hydrocracking can give products containing greater than 
equilibrium proportions of iso-paraffin cpds, a study of 
mechanism was conducted (using conventional fixed-bed 
downflow system) in which selected pure cpds were hydro- 
cracked. Cat used contained 3% nickel supported on a 
Houdry silica-alumina mixture. Both the original structure 
of the reactant and an isomerization accompanying cracking 
contribute to the excess of iso-paraffins in the products. Of 
these two factors, isomerization appears to have the major 
effects. The authors believe that processes utilizing cat 


hydrocracking may well find a place in future refineries. 
M. F. M. 


1612. Coker runs a record 578 days. D. H. Stormont. O¢/ 
Gas J., 13.6.60, 58 (24), 93-6.—The 42,000-brl fluid coker unit 
at Tidewater’s Avon refinery, on stream continuously for 578 
days, processed nearly 17 million brl of charge stock. When it 
was opened for inspection, most of the component parts were 
found to be in excellent mechanical condition, although some 
trouble spots had developed, particularly erosion and corrosion 
problems in the hot solids line within the reactor dome. 
Plugging of the cyclone outlets with a molten-like coke de- 
posit had caused the pressure build-up in the reactor prior to 
shut-down. In the burner the biggest job during shut-down 
was that of manually removing the coke. Other problems 
connected with the overhead burner line and fractionator are 
discussed. A. D.S. 


1613. How BP gets more gas oil with high quality cat cracker 
gasoline. Pt 2. R. J. H. Gilbert and W. N. N. Knight. 
Internat. Oilman, 1960, 14, 147.—The performance of full- 
scale cat cracking units is reported. The feedstock is Hydro- 
fined heavy vacuum gas oil. A table shows the product pro- 
perties compared with those obtained from raw stock. The 
most significant process variables are feed preheat and reactor 
temp. G. B. 


HYDROGENATION 


1614. Hydrogenation of catalytic cracking feedstocks. C. C. 
Williams and M. D. Abbott. Petrol. Engr, May 1960, 82 (5), 
C25.—Hydrogenation of cat cracker feedstocks can remove or 
alter undesirable constituents such as sulphur and nitrogen 
epds, poly-aromatic cpds, and trace metals. Some of the 
reactions occurring during hydrogenation are mentioned. 
Lab and commercial data on the cat cracking of hydrogenated 
feedstocks are provided, and the paper ends with an economic 
consideration of the process. G: Di F. 


1615. Hydrogenating decomposition of high-asphaltic petro- 
leums and tars in a medium-pressure Kombi-chamber after the 
Varga process. (In German.) R. Birthler et al. Erddl. u. 
Kohle, 1959, 12, 71-3.—Increasing quality requirements in 
fuel oil—particularly regarding S-cont and vise—prevent con- 
ventional processing of lignite tars to high-grade fuel oils. 
A combined hydrogenation-cracking process in a diluent at 
70 atm is described. In cracking high-mol hydrocarbons— 
a function of temp—tetralin was used at first. Tetralin and 
cat are responsible for hydrogenation at once of unstable pro- 
ducts formed in the asphalt depolymerization, with negligible 
coke formation. At pressures of 0-20 atm, all the hard asphalt 
—12% or more—is converted into coke. Pressure increase 
from 0 to 50 atm brings a rapid decline in coke formation, 
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and increase to 300 atm produces no important changes. At 
least 10% liq (tetralin or other diluent) must be present for 
adequate hydrogenation of the high-mol cracked products. 
Advantages of high-pressure hydrogenation and cratking are 
combined to effect efficient decomp of asphaltenes and heavy 
oils—with small coke and gas formation—at lower pressures. 
H, consumption is very low, and H, containing gases may be 
used. Since in recent petroleum technology resulting diesel 
oils are refined in any case by hydrogenation, crude diesel oils 
can be used as diluents and refined at the same time. 10- 
20%, of diluent gives good results with low-asphalt-cont- 
petroleums. In most cases it suffices to top only gasolines. 
Residual petroleum can be decomp in the medium pressure 
Kombi-chamber in one stage largely to highly refined motor 
fuels, in a lesser degree to well-refined fuel oil. 12 refs. 


1616. Hydrogen hikes yield values. Pt 2. H. N. Olson and 
P. E. Schneider. Internat. Oilman, 1960, 14, 146.—Texaco’s 
synthesis gas generator plant is briefly discussed. Typical 
analyses are given for products obtained from cracked resi- 
duum, diesel fuel, and natural gas. The cost of,a plant, in- 
cluding O, production plant, with a capacity of 25 MM scfa 
of H, of 97° purity containing 3% of CH, and <15 ppm of 
CO and CO,, is estimated at $5-5 million. The running cost 
in cents per 1000 sef is 22-4 for synthesis gas and 32-2 for H,. 
G. B. 


1617. Unicracking. R. C. Hansford et al. Petrol. Engr, 
May 1960, 32 (5), C6.—Unicracking is stated to be a new cat 
hydrocracking process for upgrading various marginal or 
problem cracking stocks. A new long-life cat is used, which 
is resistant to nitrogen and sulphur poisoning. The process 
uses a fixed cat bed requiring infrequent regeneration. Men- 
tion is made of possible applications, yield—quality data. on 
typical feedstocks, investment and operating costs, and re- 
finery integration. G. D. ¥. 


1618. Hydrogen processing in modern refining. ©. E. Slyng- 
stad and F. L. Lempert. Petrol. Engr, May 1960, 32 (5), 
C13:—Hydrogen treating is shown to be becoming increasingly 
important. due to the increasing sulphur content of available 
crudes. Hydrogen availability and cost are dealt with, and 
the available hydrotreating processes and cat are summarized. 
The hydrotreating of various refinery products is outlined, and 
there is a brief review of the process economics. There are 
numerous refs. G. D. F. 


1619. Gulfining. W.A.Horneetal. Petrol. Engr, May 1960, 
82 (5), C19.—Gulfining is a cat process for treating middle dist 
at elevated temp and pressure in the presence of hydrogen, to 
produce hydrogenation, desulphurization, improved colour 
stability, and reduced sludge formation in storage. The pro- 
cess flow sheet, variables, and product properties are outlined 
with the assistance of several tables and diagrams. 
G. D. F. 


ISOMERIZATION 


1620. Isomerization of n-heptane. H. J. Hepp and L. E. 
Drehman. JIndustr. Engng Chem., 1960, 52, 207.—Alumin- 
ium chloride has been widely used for isomerizing n-butane 
and n-pentane, but with heavier paraffins disproportionation 
and cat degradation takes place. In this paper details are 
given of isomerization of n-heptane by an aluminium chloride— 
hydrocarbon complex cat. isoButane was used to suppress 
disproportionation. 

Nearly complete conversion of n-heptane to other products 
was obtained in 15 minutesat 110° F. Side reactions decreased 
with increasing isobutane concen. At 5 mol isobutane/mol 
n-heptane, an isoheptane yield of 70°, was obtained. 

It is suggested that the unstable ¢tert-heptyl ion from n- 
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heptane in the. initial reaction accepts a hydride ion from 
neighbouring isobutane, and thus survives as ischeptane, 
rather than decomposing to give disproportionation products, 
M. F. M. 

1621. Intermediate compounds in the catalytic aromatization 
of hydrocarbons. E. Gil-Av, J. Shabtai, and F. Steckel, 
Chem. & Ind., 1960, 1055-6.—Dehydrocyclization of n-C,H,, 
and dehydrogenation of methylcyclohexane were carried out 
over Cu wire and 18/8 stainless steel gauze at 550° C, contact 
time 6 see. Little aromatization occurred over Cu, but stain- 
less steel showed considerable cat activity. Analysis, by 
chromatography, fractional dist, ir and uv spectroscopy, of 
products formed over stainless steel showed presence of all 
cpds to be expected from stepwise reaction on the cat. Inter- 
mediate cpds from methyleyclohexane included methylcyclo- 
hexenes and methyleyclohexadienes, and from n-C;H,, these 
two groups plus methyleyclohexane and heptenes. Re- 
examination of intermediates produced by aromatization over 
oxide cat, using improved analytical methods, is suggested. 
11 refs. W. A.M. 


1622. A fresh look at the Isomerate process. H. O. Folkins 
and H. Hennig. Oil Gas J., 6.6.60, 58 (23), 120-3.—In the 
Isomeratic process an active hydrogenation metal cat allows 
selective isomerization of n-pentane and n-hexane to their 
respective high-octane-rating isomers at relatively low temp, 
compared to those used in cat reforming. The process oper- 
ates in the presence of hydrogen or hydrogen-rich gas such as 
cat reformer tail gas. Main purpose of the hydrogen is to 
prevent cat fouling and deactivation, so little is consumed. 
Cat regeneration is unnecessary in normal operation, although 
if an operational upset occurs it can be easily regenerated. 
The normal feedstock is the C,—-C, fraction of straight-run 
gasoline, and economic studies for three alternate processing 
schemes show that direct costs range from 4-2 to 5-6 ¢/Research 
ON increase/brl. Choice of installation will be influenced 
by whether the refiner’s prime need is to improve the octane 
rating of his'gasoline pool or to produce a high octane blending 
stock for premium gasoline. A. D.S. 


CHEMICAL AND PHYSICAL REFINING 


1623. Solvent refining of low temp tar with paraffinic solvents. 
M. D. Kulik and M. B. Neuworth. « Industr. Engng Chem., 
1960, 52, 141.—Solvent refining of low temp tar was evaluated 
as an alternative to dist in order to permit recovery of higher 
yields of extract than by dist. Single-stagé batch extraction 
with paraffinic solvents from propane through hexane was 
carried out at 100°-150° C. Extract yields increased with in- 
creasing solvent mol wt, varying from 14 to 90% of the tar. 
The yield of extract using pentane‘and hexane increased with 
increasing temp. The selectivity for rejecting asphaltenes 
increased as the mol wt of the solvent decreased. Hydrogen- 
rich components were found to be concentrated in extract; 
oxygen, nitrogen, and sulphur containing cpds in the reject. 
Low temp tar can be separated at higher mol wt levels by 
solvent refining than is possible by conventional dist. 
M. F. M. 


1624. Sour gas operations, Okotoks field, Alberta. G. S. 
Brant and P. M. Oley. Ozl in Canada, 27.6.60, 12 (35), 31-8. 
—The gas produced at the Okotoks field, 20 miles S of Cal- 
gary, contains 34° of H,S and 11% of CO,. The project is 
designed to produce, gather, and process 30,000,000 scf of raw 
gas/day with an output of 370 long tons of S/day and 
12,500,000 sef of gas. The formation consists of crystalline 
dolomite averaging 100 ft in thickness with vuggy porosity in 
the lower 60 ft and the upper 40 ft mainly anhydritic and 
fractured with little porosity. Of 12 wells drilled, five are 
producing. These wells were cased through, perforated, and 
treated with acid. Integral joint tubing is used. Completion 
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methods are described. Hot oil circulation is used to prevent 
hydrate formation. Other problems are S deposition and 
corrosion. Condensate and water are removed in well-site 
plant. Sis recovered from the glycol used in this plant. The 
gathering system consists of 8 miles of 10-inch line with 4- 
inch laterals. The S recovery plant is 3 miles from the near- 
est well. Equipment failures and the means used to prevent 
recurrence are described. G. B. 


SPECIAL PROCESSES 


1625. Ethylene—what you should know. ©. H. Davenport. 


Petrol. Refin., March 1960, 39 (3), 125-44.—The article re- 
views the production, consumption, uses, and technological 
aspects of ethylene. It is largely as a result of its use for the 
production of styrene that ethylene production has risen from 
ca 300 million Ib in 1946 to some 4-15 billion lb in 1958. A 
typical scheme has been given for the recovery of ethylene 
from petroleum refinery. off-gases ; descriptions of the cracking, 
purification, and product recovery sections are included. 
Ethylene is also produced by the thermal cracking of selected 
hydrocarbons such as ethane, propane, and n-butane, data 
are given for the average yields of ethylene and by-products 
from such hydrocarbons. M. J. M. 


1626. Thermal aromatization of 1,8-butadiene. FE. Gil-Av, 
J. Shabtai, and F. Steckel. Industr. Engng. Chem., 1960, 52, 
33.—The aromatization of 1,3-butadiene was investigated 
during a study of diene reactions in the thermal cracking of 
aliphatic and naphthenic hydrocarbons. On the basis of the 
intermediates isolated, it is evident that aromatization of 
butadiene starts with dimerization to 4-vinylcyclohexene, and 
is followed by reactions of double bond and skeleton rearrange- 
ment, dehydrogenation, and dealkylation, leading to C, and 
C, aromatics. The scheme proposed differs from the Hague 
and Wheeler hypothesis, and it is thought that in the aromatiz- 
ing cracking of hydrocarbon oils, butadiene and its higher 
homologues present in the breakdown products yield a whole 
range of aromatics by the same scheme. M. F. M. 


1627. New data on Shell’s syn gas process. A. P. van Amstel. 
Petrol. Refin., March 1960, 39 (3), 151-2.—The Shell gasifica- 
tion process is basically the partial oxidn of hydrocarbons, 
from methane to residual oil, in the presence of steam. The 
Mekog plant has a capacity of 50 metric tons of fuel oil/day, 
water gas is produced at 25 atm. Oils ranging from 800 to 
3500 sec Redwood 1/100° F and with sulphur contents of up to 
3-5°,, by wt have been processed. M. J. M. 


1628. New Japanese urea process. A. Kume. Petrol. Re- 
jin., March 1960, 89 (3), 200-1.—This process uses total solu- 
tion recycle and high pressures, prilled urea of less than 0-3% 
biureptic and crystal urea of less than 0-1°% biurel is produced. 
Compressed carbon, dioxide, liq ammonia, and recovered am- 
monium carbonate is fed to an autoclave under a pressure of 
3100-4200 psi and 340°-360° F. Excess ammonia is used, the 
molar ratio of NH, to CO, is 3-5-5, and results in a conversion 
ratio of carbon dioxide to urea of 57-70% and elimination of 
autoclave corrosion. M. J. M. 


1629. Recent developments in the OXO process. (In German.) 
P. W. Sherwood. Erdél u. Kohle, 1959, 12, 20-3.—A brief 
review of the OXO process is given and a flowsheet of a modern 
installation presented. In the OXO reaction addn of CO and 
H, to an olefinic double bond takes place, forming two 
isomers: 
AR—CH,—CH,—CHO 
R—CH—CH, + CO + An, 
R—CH—CHO 


CH, 
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The OXO process finds keen competition for C, and C, alde- 
hydes and alcohols. For higher alcohol production the pro- 
cess is paramount, and the straight-chain cpds cannot be pro- 
duced economically by any other method. Products which 
can be produced to-day commercially are: n-butyraldehyde 
and_its hydrogenation products, n-butanol, isobutyraldehyde, 
amylalcohols, octylaleohols, decylalcohols, and_ tridecyl- 
alcohols. The flexible reaction is applicable to a wide range 
of olefins, but lags behind conventional manufacturing pro- 
cesses for aldehydes and alcohols in the C,- and C,-range. 
The reaction is highly exothermic. Heat development lies 
between 34,400 kcal/kg-mol ethylene, and adequate cooling 
must be provided. In producing the higher OXO derivatives 
complex mixtures are produced: thus iso-octyl alcohol of com- 
merce contains five alcoholic main components in approx 
4:6:6:3:1 ratio. Six refs. 


1630. New potassium carbonate process. J. A. Goolsbee and 
H. K. McLaughtin. Petrol. Refin., Jan 1960, 39 (1), 159-60. 
—The potassium carbonate process has been developed for the 
treatment of natural gas. Carbon dioxide and hydrogen sul- 
phide are removed to pipeline specification. Previous pro- 
cesses have used an amine clean-up section to reduce the 
hydrogen sulphide content to less than 25 grains/100 sef. 
The new method eliminates the clean-up section, with a re- 
sulting saving in investment and operating costs. The flow 
diagram of the process is given. M. J. M. 


METERING AND CONTROL 


1631. Instrumentation for continuous control and analysis. 
L. Walker. Petroleum, Lond., 1960, 28, 207.—The concept 
of a master computer-controller system for a complete plant 
is outlined. Before this system is possible, it is necessary to 
have rapid, continuous, automatic methods of analysis in the 
plant. A few randomly-selected automatic analysers cur- 
rently available are described: the titrometric analyser; the 
“ Analmatic ” auto-titrator; the gas—liq-partition chromato- 
graph; the Schlumberger moisture analyser, making use of 
nuclear magnetic resonance; the Technicon auto analyser; 
and various molecular electronic devices. G. DB. F. 


1632. Chromatography works fast in showing up differences in 
crudes. J.C. Winters. Oil Gas.J., 13.6,60, 58 (24), 138-40.— 
Gas chromatography presents a rapid method of analysing 
crudes and crude fractions, enabling a better selection of 
feedstocks for differerit refining processes. The method dis- 
cussed is based on separating light naphtha from the crude in 
a gas-chromatographic pre-fractionating column, separating 
the naphtha components in three gas-chromatographic 
columns, and measuring separated components with an accur- 
ate detector as they leave each column. Accuracy as checked 
with synthetic mixtures is within 2% of the amount of most 
components, and interpretation of the data is straightforward. 
The results of the analyses of various crude oils are presented 
in terms of hydrocarbon composition. Developments in in- 
strumentation and the use of capillary column with better 
fractionation will result in even more accurate compositional 
data. A. D.S. 


1633. Automation for gas blending. H.H. Sisk. Gas J., 
20.6.60, 58 (25), 108-11.—A new gasoline blending system is 
described, with flow diagram, which provides blending flexi- 
bility, elimination of uneconomical blending, improved use of 
manpower and storage capacity, and improved safety. The 
nominal capacity of the system is 5000 brl/hr, and six com- 
ponents from crude, cat cracking, cat reforming, and alkyla- 
tion are available for blending. Run-down and storage faci- 
lities and the method of component and additive blending are 
described. Improved efficiency, quality control, and safety 
of component blending are achieved by new instrumentation. 
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Efficiency and safety in pump-house operations were achieved 
by better methods of transportation and communication, in- 
cluding the assignment of a truck, fitted with two-way radio 
equipment, to each field operator. A. D.S. 


1634. Automatic control with high-speed chromatography. 
J.A. Edwards. Petroleum, Lond., 1960, 28, 213.—Drawbacks 
of earlier chromatographic methods are outlined: these 
were due mainly to the time required for an analysis. The 
system described in this paper is specially designed for rapid 
and sensitive separation of methane, ethane, propane, iso- 
butane, and n-butane (in less than 50 sec). The application 
of this analyser to the closed-loop control of a depropanizer 
and a furfural absorber is dealt with. G. D. F. 


1635. In-line blending of fuel oils. Anon. Gas Oil Pwr, 
1960, 55, 142—4.—Describes an installation in which the output 
of a blending unit is continuously monitored for vise, which is 
maintained to within 1% of the set value with a time response 
of less than 30 sec. 

The Fisher Blending Unit, with its inlet valves, balancing 
diaphragms, and metering valves, is described in detail.. The 
vise is controlled by automatically comparing the vise of a 
sample from the pump line with that of a lab sample in two 
separate rotating drum viscometers. If the oils have the same 
vise the torques developed by the viscometers are equal and 
the system is in balance. Any unbalance operates a control 
which alters the setting of the metering valve in the blending 
unit. H. C. E. 


1636. How and where to use control computers for petroleum 

ing. J. W. Lane and R. C. Johnson. Oil Gas J., 
27.6.60, 58 (26), 116-18.—On-line digital computers show much 
promise for the optimized control of petroleum processing 
plants. The installation of the computer is, however, a long 
and painstaking project. It involves mathematical analysis 
of the project, engineering of the computer control system for 
the particular job, careful programming and check-out of 


computer and programme, and gradual closing of the loops 
with adjustment of the programme and instrument settings 
until proper operation is obtained. Ca 5-10 man-years of 
team work are required to perform the entire project process, 

Various processing applications where an on-line digital 
computer could be of value are discussed, and include crude- 
still operation, cat cracking and reforming, butane isomeriza- 
tion, alkylation, polymerization, and solvent extraction. 

A. D.S. 


1637. Use of numerical recording and calculation systems in 
the chemical and petroleum industries. (In French.) J. 
Auricoste. Bull. Ass. frang. Tech. Pétrole, 1960, 311-17.— 
Evolution of automatic systems for logging and computer 
control, two (Intertechnique Co) being specifically described 
(ENA 11 data logger and RW 300 digital control computer), 
Optimization of petroleum refining and chemical plants dis- 
cussed. (Author’s summary.) 


1638. Products delivered automatically with gravitometer. 
H. A. Brainerd and R. N. Warren. Petrol. Engr, May 1960, 
32 (5), D46.—A device is described, suitable for detecting inter- 
faces between products of different densities in a pipeline, and 
making use of a differential pressure strain gauge. The ac- 
curacy of the instrument is stated to be +0-1° API, witha 
range of 30°-70° API. It is fitted with a continuous recorder, 
and is suitable for actuating an automatic gravity-switching 
system. G. D. F. 


1639. Density determination in refinery tankage. Anon. 
Petroleum, Lond., 1960, 28, 216.—An instrument using a back - 
scattered y-radiation technique is described. This versatile 
instrument, once calibrated for the thickness and material of 
the walls of a tank or pipe, can be used for determining the 
level of liq in tanks, the position of interfaces between im- 
miscible liq, and sp gr (to +3%). Alternatively, the instru- 
ment can be used for determining the thicknesses of walls 
of vessels or pipes (up to 1 inch thick for aluminium, } inch 
thick for iron and steel). G. D. F. 


PRODUCTS 


CHEMISTRY AND PHYSICS 


1640. Recent methods for hydrocarbon investigation with 
regard to gas chromatography and ultra-red spectroscopy. 
(In German.) F. Eckhardt and H-O. Heinze. LErdél u. 
Kohie, 1959, 12, 83-7.—Combined chromatographic and 
spectroscopic methods give exact qual and quant data on 
small samples. Gas chromatography rests on selective ad- 
sorption of vapours and gases on solid adsorbents—-silica gel, 
mol sieve, or activated C—or on their different solubilities in 
liq on a supporter. The adsorption process is suitable for 
inorg gas separation, gas partition preferably for org epds. 
In gas partition chromatography the inert supporter, generally 
kieselguhr, is loaded—according to the analytical problem— 
with a non-polar, weakly-polar, or strongly-polar liq which 
exhibits a low vapour pressure and high heat stability. By 
both methods the vapour or gas sample is swept through the 
partition column aided by a supporter gas of lower adsorption 
affinity. H or He is used as supporter because their thermal 
conductivities differ most widely from those of investigated 
substances. Supporter gas serves as solvent, developer of 
the chromatograph in the column, and as elutrient for resulting 
components. Based on their various partition coeff or adsorp- 
tion affinities, individual components are swept through and 
appear at the column end pure and mixed with the supporter 
gasonly. Column diffusion rate, retention time, characterizes 
a substance. Investigations carried out with a fractometer 
are described with supporting fractograms. Examples of 


application of the methods in a coke plant lab are discussed, 
and applications of ir spectroscopy presented. zs 


1641. Solubility of methane in water. J. E. Davies and J. L. 
McKetta. Petrol. Refin., March 1960, 39 (3), 205-6.—The 
solubility of methane in water is given for the range 14-7— 
500 psia and 100°-250° F. Experiments were conducted with 
distilled water and 99% minimum purity methane. The 
results show that for the given range methane obeys Henry’s 
Law. M. J. M. 


1642. The use of ozonolysis in oil constitution research. II. 
Side-chain-analysis of aromatics and benzothiophenes from 
various oil fractions. H. Boer. J. Inst. Petrol., 1960, 46, 
234-6.—Side chains in aromatic mol occurring in gasoline 
fractions and cat reformates have been determined by an ozono- 
lytical method. This method has also been applied to aro- 
matics obtained by hydrodesulphurization of benzothiophenes. 
In straight-run gasoline fractions from different crudes the 
distribution of the side chains is similar, 70-80% of the sub- 
stituents being methyl groups, 10-20% ethyl groups, and 
0-10% propyl and butyl groups. Comparable group distri- 
butions are found for cat reformates. With benzothiophenes 
from a gasoline fraction, methyl substitution at position 2 is 
favoured. A. B.S. 


1643. Organometallic compounds and stereospecific poly- 
merization. (In French.) G. Lefebvre. Rev. Inst. frang. 
Pétrole, 1960, 15, 730-51.—Review of use of organometallic 
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(Ziegler-type) and partially reduced metal oxide cat for low- 
pressure polymerization of a-olefins and stereospecific poly- 
merization of mono-olefins, conjugated and non-conjugated 
diolefins, and copolymerization of olefins. Suggested mech- 
anisms are reviewed. 124 refs. W. A. M. 


1644. Alkyl derivatives of cresols and xylenols. (In French.) 
G. Pare. Rev. Inst. frang. Pétrole, 1960, 15, 567-97, 680-729. 
—Syntheses and physical and chem properties of 13 tert-Bu 
and 20 cyclohexy] derivatives of the cresols and xylenols are 
described. The tert-Bu cpds were mostly obtained by addi- 
tion of gaseous iso-C,H, to the phenol + small amount of 
H,SO, at atm pressure and 40°—70° C, followed by fractiona- 
tion by dist or chromatography. cycloHexylation was effected 
by condensation using either cyclohexanol and conc H,PO, or 
cyclohexane and BF;. Products were identified by means of 
chem derivatives and ir spectra in regions 5-6 « and 10-15 yp; 
spectra (2-154) are given. Measurement of \(OH) in conc 
and dil soln throws light on steric hindrance due to o-substi- 
tuents. The tert-Bu group will not enter a position o- to 
OH and Me or to 2 Me groups; cyclohexyl, however, will sub- 
stitute o- to OH and Me and (with difficulty) o- to 2 Me groups. 
This can be explained if cyclohexyl ring is perpendicular to 
aromatic nucleus. 57 refs. W. A. M. 


1645. Evidence for the presence of high molecular weight cyclic 
paraffins in tobacco leaves. R. L. Stedman et al. Chem. & 
Ind., 1960, 838-9.—A Skellysolve B (bp 63°—70° C) extract of 
flue-cured, non-aged tobacco leaves, from which materials 
insol at 0° C and sol in 90% MeOH were removed, was chro- 
matographed on acid-washed Al,O;, fractions being eluted 
with petroleum ether, 1:1 petroleum ether/C,H,, and C,H,. 
The first fraction, after pptn of aliphatics with Me,CO and 
filtration, and subsequent fractions were separately chromato- 
graphed repeatedly on silicic acid. Fractions obtained were 
examined by physical and chem methods, and ir and mass 
spectra obtained. They could be grouped into two series. 
Series A appeared to be mixtures of highly-branched 1-, 2-, 
and 3-ring naphthenes, with mass spectra only superficially 
similar to those of higher petroleum naphthenes. Series B 
contained small amounts of O, and were probably oxidn pro- 
ducts of Series A cpds. Naphthenes have not previously been 
reported in plants, and their occurrence may throw light on 
theories of petroleum origin. Eight refs. W. A. M. 


1646. m-Cresol solutions. (In French.) H. Azimi-Pour. 
Rev. Inst. frang. Pétrole, 1960, 15, 1-16, 17-53.—Statistical 
study of vp of m-cresol/CCl, and m-cresol/cyclo-hexane systems 
at 10°, 20°, 30°, and 40° C and of m-cresol/CS, at 20°C. 
Ratio of No of monomol to total No of mol of m-cresol (« 
coeff) was determined spectroscopically. In Prigogine’s 
theory of ideal associated soln a coeff equals ratio f4/fz. 
Comparison of thermodynamic and spectroscopic results shows 
that the model of this theory is applicable up to 25% m-cresol 
conen. 63 refs. (Author’s abstract.) 


1647. Acoustic vibrations of resonators, of cylindrical tube 
and tube with flues types, maintained by a flame. (In French.) 
H. Guénoche and J. Langlois. Rev. Inst. frang. Pétrole, 1960, 
15, 906-21.—Acoustic vibrations excited and maintained by 
a flame were investigated using a Mecker-type burner inserted 
into a metal chamber, which was connected to a cylindrical 
Pyrex tube, this in turn being connected to another metal 
chamber. To each metal chamber was fitted a cylindrical 
metal flue, which could be opened or closed and the length of 
which could be varied. Vibrations produced were recorded 
by an oscilloscope, and could be analysed harmonically. The 
effects on the frequency of the vibrations of various disposi- 
tions of the system are shown graphically. Under specified 
conditions the frequency is independent of the length of the 
burner or of the flues. Calculations of the natural frequency 
of each disposition are appended. W. A. M. 
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1648. Stereochemistry in heterogeneous catalysis. (In 
French.) R. L. Burwell, Jr. Rev. Inst. frang. Pétrole, 1960, 
15, 145-66.—Review of stereochem methods used to elucidate 
the mechanism of heterogeneous catalysis. Optical activity, 
cis-trans and positional isomerism, isotopic exchange, and 
steric hindrance are discussed. Mechanism of hydrogenation 
of olefinic and aromatic double-bonds is considered. 72 
refs. (Cf Abs 1610, 1959.) W. A. M. 


1649. Solubilization with amphiphilic compounds. P. A. 
Winsor. Chem. & Ind., 1960, 632-44.—Miscibility of nor- 
mally immiscible or slightly miscible org and aq epds can be 
greatly extended by addition of a cpd possessing lipophilic and 
hydrophilic groups, i.e. an amphiphilicepd. This latter formsa 
flexible region bridging regions of more lipophilic and hydro- 
philic character. Under various conditions of conen and temp 
such a system may range through: (1) isotropic soln (S,) + 
excess org phase: (2) completely isotropic (S,); (3) isotropic 
(S,) + anisotropic; (4) anisotropic (liq crystals); (5) aniso- 
tropic + isotropic (S,); (6) isotropic (S,); (7) isotropic (S,) + 
excess aq phase. These changes are governed by changes in 
R, which is defined as the ratio between the tendencies of the 
amphiphilic region to become convex towards the org and aq 
regions. R is dependent on the net effect of the electrostatic 
and electrokinetic interactions of the mol of the species in- 
volved. This theory is applied to explain obs phenomena in 
aq soap soln and solubilized 3- and 4-component systems. 
The effect of chain length of the lipophilic group on R is shown. 
Methods of systematic variation of R are indicated, thus en- 
abling the desired type of solubilization to be obtained. 13 
refs. W. A. M. 


1650. Infra-red analysis of chemisorbed molecules. State of 
development. (In French.) R. P. Ejischens. Rev. Inst. 
frang. Pétrole, 1960, 15, 363—75.—Techniques of ir analysis of 
chemisorbed molecules are described. Examples are given 
of: (1) supported-metal chemisorption and the inductive effect 
of the carrier; (2) transmission through thin metal films 
formed by evaporation; (3) reflection from polished metal 
surfaces; (4) emission spectrum of an oleic acid film on Al 
rods; and (5) chemisorption on non-metals, Advantages and 
limitations of these techniques are discussed and lines of 
advance suggested. 13 refs. 


1651. Photochemical oxidation of vaseline oil. (In French.) 
R. Dubrisay. Compt. rend., 1959, 249, 1907-8.—Uv illumina- 
tion (800 hr, 60° C) of white oil (‘‘ vaseline oil,” not further 
defined) yielded product showing 12-9% wt loss, 94-fold vise 
increase, I.V. 4-3, acidity 25-6, yellow, and with +ve reaction 
for aldehyde and peroxide. Tests in uv-irradiated A atm, 
in dark at 60° C, and on effect of O,; formed in the ambient 
air by the uv showed no significant deterioration of the oil. 
V. B. 


1652. Dry friction and wear in relation to the physical and 
chemical properties of the surface and underlying layer. (In 
French.) G. Bellanger. Rev. Inst. frang. Pétrole, 1960, 15, 
217-35, 396-418.—Existence of three distinct stages in dry 
friction and wear of low alloy and mild steels has been shown 
(cf Abs 1259, 1959). Using Marcelin’s alternating friction 
machine (illustrated description given), these stages were 
investigated quant and suggested explanations examined. 
The « stage, of short duration, is characterized by low coeff of 
friction (f) and wear, which are independent of pressure, and 
may be explained by presence of superficial layer of oxide, 
sulphide, phosphate, or chloride, and traces of H,O and gases, 
together with underlying layer (several » thick) of small dis- 
orientated metallic crystals. These layers, together with 
minor asperities, are easily detached and do not allow seizure 
to take place. Detached particles have greyish non-metallic 
appearance. At end of «a stage transition takes place to B 
stage, in which f and wear increase rapidly, wear being 
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metallic particles, and’ incréase with pressure and with réla- 
tive speed of moving parts. Wear and f are less in moist than 
in dry air. Effect of ambient atm was investigated using jets 
of Ng, dry air, O., CO, H,S and slightly moist Cl,; wear and 
f decreased in above order. With Cl, « stage only was obs. 
Transition from f to y stage results in reduction in f to steady 
val >that in « stage and steady increase in wear, increase 
being less rapid than in f stage. Detached particles are 
similar to those in « stage. Suggested explanation of 8 and y 
stage phenomena depends on relation between real and 
apparent. surface areas in contact, “‘ apparent.” being total 
contact area/rev, ‘“ real’’ being contact area at a given mo- 
ment. During f stage stick—slip occurs, and apparent area 
increases due to wear. Thus frequency of contact of in- 
dividual high-spots decreases, allowing time for physical 
(deposition of H,O from moist air) and chem (attack by O,, 
ete., in ambient atm) contamination to take place. This con- 
tamination retards formation of local welds, and transition to 
stage y (abrasive wear with no seizure) occurs. Further 
evidence for this theory was obtained by treating steel sur- 
faces with HCl. If these surfaces are free from major de- 
formities and a sufficiently thick layer of chloride is formed, B 
stage can be eliminated. Practical methods for elimination 
of 8 stage (i.e. avoidance of seizure) are enumerated. 17 
refs. W. A. M. 


1653. Gas-solid chromatographic separation of hydrocarbons 
of high molecular weight. C. G. Scott and D. A. Rowell. 
Nature, Lond., 1960, 187, 143.—By deactivating the active 
sites on activated alumina with aq sol of inorganic bases and 
salts, it is possible to separate hydrocarbons on a column at 
temp above 250° C. The alumina was pre-heated at 750° C 
for 70 hr and 40° wt of NaOH added. Chromatograms of 
the separation of C,;—-C,, n-paraffins at 250°, and of 
n-paraffins at 320°-390° C are given. H. C. E. 


1654. Liquid-vapour equilibrium of isopropanol/1:4-dioxan at 
760mm. (InFrench.) B.Choffé, M. Cliquet, and S. Meunier. 
Rev. Inst. frang. Pétrole, 1960, 15, 1051-9.—Results are 
tabulated and shown graphically. Activity coeff cale from 
expt data are shown to agree with laws of thermodynamics. 
System shows positive deviation from Raoult’s law, and con- 
stituents would be difficult to separate by dist. (Cf Abs 88 
and 2021, 1957.) — W. A. M. 


1655. New theory of chemical combination and of states of 
matter, and its applications. (In French.) R. Jacquier. 
Bull. Ass. frang. Tech. Pétrole, 1960, 281-308.—Assumed that 
fields produced within atom by electron rotation round the 
nucleus are mutually oriented. These fields are considered 
as rigid and hindered. Atoms then appear as serrated spheres, 
and chemical combination (cohesion) then depends on the 
number of serrations (a function of the peripheric electrons) 
and of the interpenetration of the serrations of different etoms 
under the influence of various vibrations (heat, light, electri- 
city, supersonics, etc). This theory explains both the action 
of cat and of vitamins and also the formule and properties of 
the newest textile fibres. Among many problems thereby 
resolved are several in petroleum chemistry. 
(Author’s summary.) 


1656. Effect of carrier gas on the sensitivity of thermal con- 
ductivity detectors. ©. Bokhoven and A. Dijkstra. Nature, 
Lond., 1960, 186, 793.—Ray’s equation (cf Abs 588, 1959) is 
valid only when the thermal conductivity of the mixture 
satisfies the linear eqn k, = (1 — x)k, + xk,, where x is the 
mol fraction of vapour of conductivity k, in the carrier gas of 
conductivity k,. In general, this eqn is not applicable. An 
alternative relationship 1/k,, = (1 — x)/k, + 2/k, leads to the 
sensitivity being prop to (k, — k,)/k,k,, which predicts that 
carrier gases of high conductivity give the greatest sensitivity. 


Experiments with methane and propane in the carrier gases 
H, and N, show that neither eqn for the sensitivity is very 
accurate. This is due to the difficulty of predicting sensitiyj. 
ties without knowing the thermal conductivity of the gas 
mixture. H.C. E. 


ANALYSIS AND TESTING 


1657. Identify the components of gasoline. J. H. Shively et 
al. Petrol. Refin., 1960, 39 (3), 171-5.—A detailed description 
is given of the analysis of gasoline by: the combination of 
several lab techniques. The sample is dist into six fractions 
and a residue, the three light cuts are analysed by gas chro- 
matography. The cuts 4 and 5 were separated by liq chro- 
matography into saturates, aromatics, and olefins. The 
saturates were analysed by gas chromatography, and the 
aromatics. by mass spectrometry. The olefins were hydro- 
genated and the saturated derivatives analysed by gas 
chromatography. Cut 6 and the residue were analysed by 
mass spectrometry. 

Four gasolines were analysed, and a summary has been 
given of the results. M. J. M. 


1658. How to tame a sample bomb. J.C. Ducommun. (il 
Gas J., 20.6.60, 58 (25), 123—-5.—An example is given of the 
dangers involved in handling bombs for sampling light 
hydrocarbon liq. 14 factors which are being considered by a 
cttee appointed to make a complete study of the subject of 
sample bombs for high pressure liq hydrocarbons are suggested 
for better safety. A. D.S. 


1659. Simultaneous determination of hydrogen sulphide and 
mercaptans by potentiometric titration. M.W. Tamele, L. B. 
Ryland, and R. N. McCoy. Analyt. Chem., 1960, 32, 1007- 
11.—A procedure is described for the determination of thiols + 
H,S by potentiometric titration with AgNO,. Water-soluble 
samples are titrated in a soln which is 1N in NaOH and 
0-05N in NH,OH. Water-insoluble samples are titrated in 
alcoholic Na acetate with alcoholic AgNO,. Petroleum pro- 
ducts can be titrated directly in the alcoholic medium. The 
thiol content is determined after removal of the H,S by means 
of CdSO,. Elemental 8S interferes and can be removed with 
metallic Hg. Strong reducing agents also interfere. G. B. 


1660. Potentiometric determination of sulphide ions and the 
behaviour of silver electrodes at extreme dilution. M. W. 
Tamele, V. C. Irvine, and L. B. Ryland. Analyt. Chem., 
1960, 32, 1002-7.—The conditions for the potentiometric 
titration of HS~ have been established. The titration with 
AgNO, is performed in an excess of Na acetate using a sul- 
phide coated electrode. Even with very dil soln, the ac- 
curacy is within that of the volumetric apparatus. G. B. 


1661. Characterization of petroleum nitrogen compounds by 
selective acetylation and non-aqueous titration. S. W. 
Nicksic and 8. H. Judd. Analyt. Chem., 1960, 32, 998-1002. 
—Classes of amines can be differentiated, without separation 
from the petroleum product, by their different rates of acetyla- 
tion. The sample is mixed with acetic anhydride and diluted 
with acetic acid. The rate of reaction is determined by the 
periodic titration of aliquots with perchloric acid. Tertiary 
amines do not acetylate, and are determined by the final titra- 
tion when acetylation is complete. Amines in known mix- 
tures can be separately determined by varying the acetylation 
conditions, G. B. 


1662. Detection and characterization of olefins as 2,4-dinitro- 
phenylhydrazones of methyl ketones formed by Friedel-Crafts 
acetylation. J. G. Sharefkin and T. Sulzberg. Analyt. 
Chem., 1960, 32, 993-6.—Most olefins can be converted into 
ketones by the Friedel-Crafts reaction. The ketones formed 
ean then be identified as the 2,4-dinitrophenylhydrazones. 
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The formation of the hydrazone is confirmed by the red to 
purple colour produced by the addition of methanolic KOH. 
The degree of olefinic character of unsaturated hydrocarbons 
can be estimated by the use of different Friedel-Crafts cat. 
A list of olefins and the mp of their derivatives is given: 

G. B. 


1663. Mechanical assessment of lubricating properties of 
greases. (In French.) L. Mazet. Chim. anal., 1960, 42, 
287-99.—Desirable grease properties are outlined, and exis- 
tent physical/chemical and mech tests briefly reviewed. _De- 
tails are given of SKF test (using. type R2F tester) employing 
roller bearings, 3-hp drive, external heating to test temp. 
Various test procedures are described (photos), with tabula- 
tion of test programme conditions and of grease ratings. Test 
duration was ca one month, good correlation with practice. 
V. B. 


1664. Detection of hydrogen sulphide in high-pressure gas 
wells. F.G.Roweetal. Chem. & Ind., 1960, 712—13.—Stress 
corrosion cracking, believed to be due to H,S, has oecurred 
in high-pressure gas wells where H,S could not be detected by 
usual methods. A highly sensitive method of detection uses 
Cu strips, polished and lightly etched, suspended in wells for 
15-30 days. X-ray and electron diffraction enabled thin 
(<1 mil) layers of tarnish or scale to be identified as Cu,S. 
Electron diffraction is suitable for extremely thin scales, X- 
ray for thicker scales or tarnish. ~The Cu,S8 did not exist as 
a continuous layer but as crystals, singly or in clusters. 


1665. Summary of the 172 hydrocarbons isolated from a crude 
oil. (In French.) D. Rossini and J. Mair. Rev. Inst. 
frang. Pétrole, 1960, 15, 321-33.—Description of API Re- 
search Project No 6. The 172 hydrocarbons isolated (repre- 
senting 46%, of the crude oil) are tabulated, with bp, yield, and 
purity of each. Tables list the epds by structure in the six 
broad primary fractions and by number of C atoms/mol in 
each structural group. W. A. M. 


1666. Measurement techniques in the testing of insulating oils. 
(In German.) M. Beyer. Arch. Tech. Messen, 1960, 99-100, 
125-8.—Test methods and factors influencing results are dis- 
cussed in detail for electric strength (I), dielectric loss angle 
(II), and resistivity (III). I is considered from viewpoint of 
VDE 0370 (transformer oil) and also for tests on viscous 
(1160 cS/50° C) cable oils. For II and IIT same cell (VDE 
0303) can be used (diag). Effect of H,O content shown. For 
Schering bridge test accuracy at tan 6 level of 0-001 can be 
+0-000005. Wien bridge also described. Circuit diags. 
46 refs. ; V. B. 


1667. Radio-isotope non-destructive testing in the petroleum 
industry. (In French.) M. Margolinas. Bull. Ass. frang. 
Tech. Pétrole, 1960, 495-507.—Account of equipment pro- 
duced by Société d’Applications Industrielles de la Physique. 
y-Rays for measurement of: density (10~*), level (including 
filling of LPG containers), thickness. X-rays for measure- 
ment of 8 (0-05 to 3%, +0-03%). V. B. 


1668. Engine wear. Radioactive tracer technique. IFP- 
RAS bench test. (In French.) J. Thiery. Bull. Ass. 
frang. Tech. Pétrole, 1960, 511-34.—Wear factors and tests 
therefor are reviewed: Method developed at IFP involves 
taking count on oil descending from cyl walls and of oil as- 
cending from crankcase, difference is proportional to apparent 
ring wear at any given instant. Total wear, however, also 
includes particles retained in piston grooves, on rings, and 
escaping through exhaust. Proportion of apparent to total 
wear varies with oil, ca 82°, for straight mineral, 74% for 
detergent. Test (diesel), including preliminaries, etc., takes 
24hr. Results are tabulated, showing make-up of total wear 
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for three oils, straight, detergent, detergent multi-grade. 
Method enables special attention to be paid to start-up wear. 
Results are plotted with relation to temp during stoppage, 
coolant temp, oil vise, S in fuel, additive (phenate) conen. 
Vehicle tests. J. L. Bassalert, ibid, 535-49. Renault Do- 
maine, two cyl fitted with irradiated (Cr*!, Fe) rings: De- 
scription of equipment (oil sampling pump, scintillator coun- 
ter cell, amiplifier, recorder, etc.). Results given, showing 
rapid wear increase with vehicle speed on track, road tests 
also made. High atm humidity greatly increases wear. 
Vi 


1669. Investigation of pressure and temperature influence on 
separation of solids in petroleums. (In German.) H-G. 
Haddenhorst and R. Koch. Erdél u. Kohle, 1959, 12, 65—71.— 
Phase limits between liq or solid—liq phases in oil deposits or 
tanks are determined by examining thin films, kept at const 
temp in a high-pressure cell,. placed between crossed Nicol 
prisms. Optically active paraffin portions—separating at 
definite: pressure and temp—are photographed (dark field 
illumination.) A two phase (solid—liq) system passes into a 
single-phase (liq) system at const pressure with temp variation. 
By determining this transition temp in the pressure range 
0-400 atm a phase-limit curve in the PT-diagram.is obtained, 
below which solid and liq phases are co-existent. Phase-limit 
curves of deposit and tank oil are widely different. With 
tank oil transition temp rises continuously and uniformly, and 
the min transition temp lies at O atm, with deposit oil at the 
release pressure. Above this release pressure the phase-limit 
curve runs ca parallel to that of the refined oil, and may be 
displaced by some degrees lower. This effect is attributable 
to gas dissolved in the deposit oil, which raises the paraffin 
solubility. Below the gas-release pressure—with increasing 
pressure—more and more gas is released from soln, thus lower- 
ing paraffin solubility. At O atm the whole of the gas dis- 
solved in the oil is evolved, and the transition temp reaches 
that of the tank oil. R. TP. 


1670. Two highly selective solvents for gas-liquid chromato- 
graphic analysis of C.-C, hydrocarbons. A. van der Wiel. 
Nature, Lond., 1960, 187, 142.—Firebrick (50-80 mesh) 
impregnated with dimethyl sulphoxide or sulpholane has 
been used for the separation of hydrocarbons at 30° C using 
hydrogen as carrier gas. It was found that: (1) compounds 
of similar bp have widely different retention vol; (2) the separ- 
ation efficiency is high—one theoretical plate = 1-5 mm for 
dimethyl sulphoxide and 1-7 mm for sulpholane; (3) because 
of the low solubility of paraffins and olefins the analysis time 
is short; (4) the solvents do not react with unsaturated cpds. 
The mixtures ethane/ethylene/nitrous oxide/carbon di- 
oxide/acetylene, isobutene/n-butene, 2-methylpentane/2,3- 
dimethyl-butane have been separated. H. C. E. 


1671. Analytical distillation by gas chromatography. Pro- 
grammed temperature operation. F. T. Eggertsen, 8. Groen- 
nings, and J. J. Holst. Analyt. Chem., 1960, 32, 904-9.— 
Apparatus and technique are described with which boiling 
point analyses of dist boiling between — 40° and 400° C can be 
made in ca 30 minutes on a few mg of sample with a precision 
equivalent to 20-50 theoretical plates of a batch still. The 
sample is vaporized and separated with He carrier gas on a 
non-selective column (silicone oil on firebrick), 13 inches in 
length, which is heated at a constant rate during the elution. 
The exit gases are catalytically oxidized, water is absorbed, 
and the CO, peaks are recorded. The peak heights are plotted 
against either emergence time or temp, which can be converted 
into bp. G. B. 


1672. Micropyrolytic-gas chromatographic technique for the 
analysis of organic phosphates and thiophosphates. C. E. 
Legate and H. D. Burnham. Analyt. Chem., 1960, 32, 1042- 
5.—A pyrolysis chamber is described which can be fitted to 
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the inlet of a gas chromatograph column. The cpd is pyro- 
lysed and the products (generally olefins) are fractionated and 
collected for identification by mass or ir spectrometry. The 
interpretation of the results in relation to the structure of the 
original cpd is discussed with special reference to metal di- 
alkyl thionothiophosphates. G. B. 


1678. Gas chromatography of C.-C, hydrocarbons on organo- 
phylic silica. (In Italian.) C. Rossietal. Chim. e. Industr., 
1960, 42, 724-7.—Silica powders partially covered with organic 
radicals obtained by esterification with alcohols have been 
used to prepare columns for gas chromatography. In this 
paper the use of these columns is studied with reference to 
analysis of gaseous mixtures of C,-C, hydrocarbons. The 
best results are obtained with silica powder esterified with 
benzyl alcohol; good results are also obtained with laurilic 
alcohol. The separations are carried out at room temp and 
with short columns (2-4 m). The authors evidence the good 
stability of these absorbent materials and the possibility of 
applying the same principle to other analytical problems by 
varying the nature of organic radicals. 
(Authors’ abstract.) 


1674. Determination of mercaptans in naphthas by low vol- 
tage mass spectrometry. W. P. Hoogendonk and F. W. 
Porsche. Analyt. Chem., 1960, 32, 941-2.—Thiols can be 
extracted from light naphthas with aq K isobutyrate contain- 
ing KOH. The extract is acidified with HCl and the thiols 
are extracted with 1 ml of iso-octane. These operations are 
conducted at 20° F. The thiols are determined by mass 
spectrometry with the ionizing voltage = 9 v, repeller voltage 
= 3 v, and ionizing electron current = 20 pA. G. B. 


1675. Continuous trace hydrocarbon analysis by flame ioniza- 
tion. A. J. Andreatch and R. Feinland. Analyt. Chem., 
1960, $2, 1021-4.—The construction of a cheap and robust 
flame ionization detector is described. It is suitable, among 
other applications, for the determination of total hydrocar- 
bons in exhaust gases and, with the addition of an 8-inch 
silica gel column, for the chromatographic analysis of the un- 
burned hydrocarbons up to propylene. It is more sensitive 
and more versatile than known exhaust analysers. G. B. 


1676. The mass spectrometer in hydrocarbon analysis. (In 
Italian.) L. Fusari. Chim. e Industr., 1960, 42, 745-50.— 
The application of the mass spectrometer as an analytical 
tool is based on the separation of gaseous molecules, to be 
analysed as a function of their mass. The just applications of 
the instrument (developed ca 1914) were in the field of funda- 
mental study of matter and of isotopic abundance. Later, 
with more advanced instruments, the field was extended to the 
analysis of mixtures of different cpds. A typical example of 
mass spectrometer application is the analysis of hydrocarbon 
mixtures in the petroleum industry, which takes advantage 
of the high working speed and of the small quantity of sample 
necessary. Analytical procedures and calculation methods 
are briefly outlined. (Author’s abstract.) 


CRUDE OIL 


1677. “ Pumpability” of waxy crude oils. V. S. Swami- 
nathan. Engineer, Lond., 1960, 210, 280.—Assam crude, 
pour 90° F, wax 114-164. Studies made in connexion with 
700-mile line; temp range 4 ft underground 65°-85° F.  Re- 
sults from tests on 100 miles of 8-inch line (pressure drop taken 
as ocr‘ for viscous and r° for turbulent flow) indicate that for 
16-inch line transferring 2-75 x 10° tons pa (quantity required 
for refineries scheduled to be operating by mid 1963) pressure 
drop would be, for structure-disrupted (cooled to 65° F and 
worked) multi-stage flashed (i.e. high C,, retention) crude, 
15 psi/mile. 


ABSTRACTS 


GAS 


1678. The changing face of the gas industry. D. S. Wilson. 
Petrol. Times, 1.7.60, 64, 450-3.—A short description is given 
of new gas-making processes in operation and of those now 
under development in lab or on pilot scale. These include 
the Gas Integral process for manufacture of gas at ordinary 
pressures from coal; the Jones and Hall processes for gas 
production by non-cat cracking of oil in steam and the Segas 
and Onia-Gegi process for cat cracking of oil in steam; and 


the Koppers—Hosche and GLC Peak Load processes for non- 


cat partial combustion of oil. 
Processes for producing hydrogen-rich gas and town or rich 
gas from both coal and oil are also described. A. D.S. 


1679. Automatic pressure reducers for consumers directly 
linked to high pressure gas mains. (In French.) U. Caimi. 
Chim. et Industr., Genie Chim. suppl., 1960, 88, 103—-18.— 
N Italy natural gas distribution system 4000 km handling 
(1958) 5 x 10® m*. Industrial high pressure consumers (who 
take 66% of total) grouped into three classes (m?/day) < 1500, 
1500-5000, >5000. Pressure up to 50 kg/em?. Illustr 
description of pressure release, metering, gas conditioning, 
and distributing equipment. ¥. 


1680. Hydrogen gas expansion turbine. Anon. Gas Oil Pwr, 
1960, 55, 180-2.—This article gives details of a scheme for the 
eventual manufacture of 72 million ft* of town gas/day. In 
1958 the output was 29 million ft*, comprising coal gas 46%, 
oil gas 8%, water gas 46%; and in 1961 the output will be 
45 million ft* (42, 174, 403% respectively). Now the oil gas 
is produced by cracking vaporized oil over a cat. The process 
is endothermic and the cycle is similar to that of water gas 
production. In 1961 the oil vapour (or methane) will be 
partially oxidized, and mixed with O, and steam at 1300° C. 
The process will be controlled by varying the oxygen content 
of the feed to keep the methane content of the product within 
set limits. Hydrogen at 265 psi obtained from this process 
will be cooled to remove water vapour, then reheated to 
350° C before passing through a ten-stage expansion turbine 
which will develop 885 kW. The output from this turbine 
at 16 psi will be cooled slightly from 125° C and will then be 
mixed with the remainder of the made gas. H. C. E. 


1681. Transformation of organic sulphur in contact with pro- 
ducts of drying. (In French.) P.dela Bruniére. Rev. Inst. 
frang. Pétrole, 1960, 15, 791-800.—Lacq natural gas has % 
composition: H,S 15-2, CO, 9-6, CH, 69, higher hydrocarbons 
5, traces of COS and mercaptans (RSH). Purification is 
effected by washing successively, either with diethanolamine 
and NaOH, or with H,O, monoethanolamine, and NaOH. 
The desulphurized gas, containing traces of H,S, COS, and 
RSH, is dried by passage through SiO, gel or Al,O,; these are 
regenerated by passing hot dry gas through. It has been obs 
that H,S sometimes appears in the gas being dried and 
regularly in the gas used in regeneration. Experiments led 
to the tentative conclusion that this is due to adsorption of 
H,S on the drying agent and its subsequent displacement by 
H,0, RSH, and other heavy products in the drying stage, and 
the formation of H,S by decomposition in the regeneration 
stage of adsorbed COS and, particularly, RSH. The pheno- 
menon requires further clarification. W. A. M. 


1682. Influence of impurities in washing Lacq gas with amines. 
(In French.) L. Barbouteau. Rev. Inst. frang. Pétrole, 1960, 
15, 801—-7.—Monoethanolamine (MEA) soln used in washing 
Lacgq gas is regenerated by heating to expel dissolved CO, and 
H,§, followed by dist. After removal of H,O, a pure MEA 
fraction is obtained, then a fraction consisting partly of di- 
ethanolamine (DEA), and a residue, which cannot be re- 
generated. In the early stages of the dist H,S is evolved in 
larger amount than exists in the free state, and in the final 
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stages NH, is evolved. Polderman’s theory of the action of 
cO, on MEA accounts for the high basicity of the residue, 
but not for the evolution of H,S and NH;. The same final 
product, an equilibrium mixture of hydroxyethylethylene-di- 
amine and hydroxyethylamidazolidone, can be formed by the 
action of COS on MEA, with formation of H,S. An alterna- 
native reaction leads to diethylenediethylolurea, with for- 
mation of NH,. COS has no action on DEA. W. A.M. 


1683. Concentration differences equalization in petroleum de- 
posits by diffusion. (In German.) K. Briining. Erdél wu. 
Kohle, 1959, 12, 2-4.—-Causes of large differences in gas com- 
position in parts of gas fields—sealing disturbances or per- 
meability barriers—are investigated. In the usual deep 
stretches of deposits the gravity field is shown to produce no 
important conen differences on gas components of different 
mol wt. In studying equalization by diffusion parallelepiped 
shape—unit thickness, breadth, and length—is assumed. 
Conen gradient of a gas component lies in the longitudinal 
direction, with assumed const conen gradient over length L. 
For time ¢ = O conen in dependence on z is given by ¢(x, )O = 


c(0,0) + [e(L,0) — e(0,0)] + (1). Assuming O (diffusion 
const) to be independent of conen, equalization is expressed by 
Dz = x (2) where D is (em? sec), x and ¢ are length (em) 
and time (sec). Considering the pore geometry, diffusion 
follows practically conditions of a cavity without a stone 
matrix. Gases dissolved in the connate water and after de- 


livery from the edge water are negligible. Since the deposit 
may be shut gas-tight on its borders, 7.e. no diffusion may take 


place, for edge conditions the following applies: = = O for 
x= Oandx=L (3). Solution of eqn (2), observing original 
conditions eqn (1), and border conditions eqn (3), reads 


= _ — 0(0,0) —> 
: Ot re 
(2v-+ 12 (- (2v + 1)?x? cos (2v + 


For large ¢ the sum disappears and as spatial const conen 
the arithmetical mean of c(O,O) and c(L,O) appears. To 
obtain absolute equalization times knowledge of O is 
essential. An example calculation is presented which—from 
different gas compositions in different parts of the field— 
indicates sealing effects. 


1684. Town gas production by catalytic gasification of mineral 
oil products aided by fine-grained heat carriers after the con- 
tinuous Lurgi-Ruhrgas process. (In German.) W. Wus- 
trow and O. Madrich. Erdél. u. Kohle, 1959, 12, 9-12.—The 
process adopted by Lurgi utilizes a special cat working 
below 1000° C, and is superior to pure thermal cracking. In 
lab scale experiments 400 g/hr oil is gasified. By using a 
turbulent bed, advantages of small-grain cat are proved and 
circulation data for cat regeneration determined. Temp, 
residence time, and steam addn data are obtained for con- 
structing a tech plant. Cal val 4300-4600 kcal/m* (benzene 
free) at temp 990°-1010° C are obtained. At temp 780°-900° C 
cat activity for hydrocarbon conversion at corresponding 
steam addn is high and—after olefin separation—cal val of 
gases is 4600-5500 kcal/Nm*. At the same time optimum 
quantities of C,H,,C,H,,C,H, with town gas are obtained. 
With increasing amount of steam gas increases, cal val de- 
creases, and CO, and CO cont are displaced corresponding to 
the homogeneous water gas equilibrium. Residence time 
influences greatly decomp with steam, and so gas quantity 
and cal val. Cat grains are rounded in circulation with sur- 
face reduction ca {’5 and fall in activity which is compensated 
by temp raising by 30°-35° C. Lab results were confirmed in 
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a semi-tech plant. Material balance, gasification eff, and 
thermal eff are discussed. 


1-98-4300 + 0-11-10,130 _ 
1-065-10,800 


Gasification eff = 84% 

The Lurgi—Ruhrgas process has the advantage of continuous 
working, great flexibility, and processing of a large variety of 
materials. Nine refs. 


1685. Make town gas from refinery off-gas. M. Swiss. 
Petrol. Refin., March 1960, 39 (3), 359-60.—The North Thames 
Gas Board produces 36 million cu ft/day of town gas from re- 
finery gases. The feedstocks have cal val from 900 to 2220 
Btu/cu ft, and when reformed with a nickel cat produce gas 
of heating value of 300 Btu/cu ft. The product is increased 
to the town gas specification of 500 Btu/cu ft by the addition 
of refinery gas. M. J. M. 


ENGINE FUELS 


1686. Improvement of road octanes. (In French). H. G. 
McGrath et al. Chim. et Industr., 1960, 88, 685-96.—Study 
(Kellogg/Ethyl), on hypothetical 50,000-bd refinery running 
Mid-Continent crude, to assess comparative costs of various 
procedures for producing fuels of high (101-103) road ON. 
Number of mixtures made, mainly of composition 40% C,_¢ 
(cat cracked or isomerized), 40% C,, cat reformate (F, >> 98), 
20% butylene alkylate, + TEL, + nC,H,) to 10 vp. Road 
tests at 2000/3000 rev/min on automatic transmission cars of 
11-12/1 CR. Second grade gasoline (60% of total) designed 
to have road ON 7 units below first grade. Graphs and de- 
tailed tabulation of results. Isomerization of C;_, paraffins 
is a desirable step, as this can improve road ON, without cost 
increase as compared to C;_, cat cracked fraction. V. B. 


1687. Tetramethyl lead. Anon. Auto. Engr, July 1960 
50 (7), 287.—This is a summary of a paper presented to the 
Summer Meeting of the Society of Automotive Engineers in 
Chicago. Modern gasolines containing large amounts of cat 
reformate have been found to have lower road ON than would 
be predicted from Research and Motor Method ratings. This is 
caused by (1) uneven anti-knock quality distribution over the 
boiling range of the gasoline, and (2) uneven mixture distri- 
bution to the cyl. Tetramethyl lead (TML) has a lower bp 
than TEL, and is therefore distributed more readily with the 
higher fractions of the gasoline, which have the lowest octane 
ratings. Furthermore, TML has been found to be a more 
effective anti-knock additive than TEL, as measured by Motor 
and Research Method ratings. The advantages given by 
TML thus permit the wider use of gasolines refined by cat 
reforming methods. D. W. G. 


1688. Figure octanes of blends this way. L. C. Doelp and 
E. R. Westfield. Petrol. Refin., Jan 1960, 39 (1), 181—4.— 
A method has been developed for determining the unleaded 
research ON of gasoline blends rich in aromatics. Tests on 36 
blends were made to develop a graphical correlation between 
the paraffin-naphthene vol conen and octane rating of the 
components. Results indicated that the blending values of 
aromatic and olefin components decrease as their concen in- 
crease, and as the ON of the paraffin and naphthene fraction 
increases. Data for the reliability of the correlation has been 
given; deviation of octane ratings v. the frequency of deter- 
minations is presented graphically. M. J. M. 


1689. Fuels and requirements of Italian automobiles. (In 
Italian.) G. Rossini and A. Noferini. Riv. Combust., 1960, 
14, 379-99.—The authors investigated the problem of engine 
detonation at high speeds. Low-speed detonation occurs 
during the accelerating phase, and it is strongly influenced 
from the values of the ON along the gasoline’s dist curve. 
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The “ depreciations ’’ on the road are chiefly due to the fact 
that, especially in the initial phase of the acceleration, the 
fraction of the gasoline which reaches the cyl has a lower ON 
than the gasoline itself. Other factors of depreciation are the 
sensitivity of the gasoline, the unequal distribution of TEL in 
the cyl, and, finally, the fact that in the field of the ON, which 
are lower than 100, ethylated gasolines are compared with 
primary non-ethylated gasolines. Concerning low-speed de- 
tonation, Italian motor cars have much more interest than 
could be noticed at first glance. Extremely anticipated 
regulations in the ignition, which are used in order to improve 
engine performance, are responsible for this type of detona- 
tion, which is indeed very dangerous. The authors consider 
the opportunity of manufacturing high ON gasolines to be 
used for high yield engines. High ON are especially necessary 
in Italy, where engines are run for high power utilization con- 
ditions. Many other gasoline properties are examined, e.g. 
the tendency to ice production in the carburettor, and the 
tendency to “ vapour lock ”’ production. The first trouble is 
now very rare, because of the efforts of the motor and oil in- 
dustries, while the latter, even if it happens more frequently, 
only rarely reaches a level of importance. Mention is finally 
given to the fact that Italian refineries are in the position of 
supplying high grade products, and they could do even better 
if not hindered by economic and fiscal reasons. A typical 
example is offered from the highly aromatic gasolines, manu- 
factured by cat reforming, whose sp gr ranges ca 0-780. These 
products cannot be put on the market as manufactured, be- 
cause of the very high taxes which would be imposed. 
(Authors’ abstract.) 


1690. Fuel facts and dangers. Anon. Aeroplane, 22.7.60, 
99 (2544), 94.—This is a brief note on some comments made 
by Lord Brabazon of Tara on the dangers incurred by certain 
airlines in using JP-4 fuel instead of the much safer kerosine. 
In reply to this criticism, the president of one of the airlines 
concerned defended this practice, and quoted certain advan- 
tages for JP-4. D. W. G. 


GAS OIL AND FUEL OIL 


1691. An experimental investigation of fuel additives in a 
supercharged boiler. R. J. Zoschak and R. W. Bryers. 
Trans. Amer. Soc. Mech. Engrs, July 1960, 82 (3), 169-80.— 
To permit the use of high-vanadium residual oil as fuel for 
combined supercharged-boiler gas-turbine power plants, it is 
necessary to determine the treatment required to prevent the 
high temp corrosion and deposit problems associated with 
this fuel. A test programme was undertaken wherein a num- 
ber of magnesium- and aluminium-bearing additives were 
injected into washed residual oil when firing a lab-scale simu- 
lated supercharged boiler. Different tube arrangements 
within the boiler were tried. Ash collected on the tubes at 
various locations was analysed, and its corrosive effect at high 
temp on some types of stainless steel were evaluated. The 
results obtained are presented, together with some hypotheses 
regarding the formation of deposits. | (Authors’ abstract.) 


1692. The measurement of flow properties by co-axial cylinder 
viscometer. E. S. Sellers and D. Wyllie. J. Inst. Petrol., 
1960, 46, 183-8.—Both constant shear-stress and constant 
shear-rate viscometers are briefly described and typical results 
presented graphically. The structure of furnace fuel oil is 
discussed in relation to its viscous properties and the time- 
dependence of vise of this type of fluid noted. A theoretical 
treatment of the vise of furnace fuel oils is given, and an eqn 
is derived relating the yield stress at time ¢, py (¢) in terms 
of the vise of the residual liq y,, the apparent visc at time 
t, ws, and the shear rate S, i.e. py (t) = (us: — pr)S. 

From measurements of the initial delay time before con- 
tinuous movement of the cyl occurs in the viscometer, the 
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delay, which takes place before movement of oil in the same 
condition in a pipeline occurs on pumping, can be predicted, 
A. D.S. 


1693. The yield value of Admiralty fuel oil. R. J. Russell, 
J. Inst. Petrol., 1960, 46, 199-208.—The pour point method 
does not give the minimum temp at which an oil can be made 
to flow in a pipeline, and it is considered that the yield value 
of the oil is a better parameter. The yield value is defined as 
the shearing stress which is just sufficient to start the flow of a 
gelled fuel oil, and was measured by testing the oil in a U- 
tube. Correlation of yield value with pour point and with 
practical performance is considered and, as a result, a co. 
operative programme was put in hand to develop a standard 
yield value test. The development of heat treatments ap- 
plicable to the widest range of fuel oils and the effect of appara- 
tus variables and the precision of results are discussed and the 
limitations of this yield value test method considered. 
A. D.S. 


1694. The falling sphere pumpability test for boiler fuel. 
J. F. T. Blott and R. G. Martin. J. Inst. Petrol., 1960, 46, 
208-16.—It is envisaged that in an Admiralty specification 
for residual fuel oils, a useful alternative to a figure for max 
vise at a certain temp would be a max temp for a certain vise. 
In the AFLAC method the oil is brought to a certain temp, 
after which it is allowed to cool at a standard rate. During 
cooling, steel balls are dropped into the oil at regular intervals 
and the time taken for their descent measured. A visc/temp 
curve is thus obtained from which the temp for any particular 
vise can be found. 

This falling sphere test is simple and rapid, requiring only a 
small oil sample. Various factors affecting the test are dis- 
cussed, and it is concluded that no elaborate precautions are 
needed in adjusting the apparatus. It is concluded that the 
results obtained from this test are satisfactorily precise but 
tend to discriminate against waxy oils. Details of the ap- 
paratus and test procedure are appended. A. D.S. 


1695. The development of a test to predict the pumpability of 
Admiralty furnace fuel oils. G.C. Ackroyd, D. E. M. Hos- 
king, and A. G. Lowe. J. Inst. Petrol., 1960, 46, 189-99.— 
The flow properties of some residual fuel oils have been ob- 
served to deteriorate during storage of the oils. Work was 
therefore carried out to devise a lab test to predict the lowest 
degree of pumpability that the oil may reach in storage for any 
period up to five years. As a result of determining the condi- 
tion of oils in storage by means of a pour point procedure, a 
test known as Method VII, based on pour point, was developed 
to enable the conditions of oils after prolonged storage to be 
predicted at the time of preparation of the oil at a refinery. 
Full-scale pumping trials showed that the pumping conditions 
of an oil in storage could best be evaluated from vise data, 
obtained using a coaxial cyl viscometer. Based on these 
data, a heat treatment procedure, known as Method XV, was 
evolved which satisfactorily predicted the visc which the oils 
attained in storage. Storage of freshly prepared oils for two 
and a half years showed that towards the end of the second 
year the vise of the stored oils approached those predicted by 
Method XV. Full details of Methods VII and XV are ap- 
pended. A. D. 8. 


1696. Oil fuel and the sectional boiler. G.J.Gollin. J. Inst. 
Fuel, 1960, 38, 310-17.—The design of the cast-iron sectional 
boiler was specifically linked with solid fuel, the salient feature 
being the use of the combustion chamber as a fuel magazine. 
This determines the balance between primary and secondary 
heating surface. The efficiency is very dependent or the 
ratio of these two zones, and a larger proportion of secondary 
surface tends to compensate for a burner adjusted to a low 
combustion efficiency. The increasing use of liq fuel is 
bringing about changes in boiler design. The advent of the 
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on-off burner introduces new problems concerning boiler 
expansion and extraction of gas flow. For larger boilers the 
modulating burner may provide the solution. The elimina- 
tion of water-cooled firebars emphasizes the need to minimize 
heat loss through the boiler floor. 

To-day, in the U.K., tens of thousands of the sectional 
boilers are oil fired with satisfactory results, the more recent 
ones having an obtainable operating efficiency of 80%, cal- 
culated on gross cal val. A: D.&. 


LUBRICANTS 


1697. Polychlorotrifluoroethylene oils as industrial lubricants. 
R. L. Ehrenfeld. Industr. Engng Chem., 1960, 52, 53A.— 
Since their development on the Manhattan Project, chloro- 
trifluoroethylene oils have offered a way out of equipment de- 
sign problems in handling corrosive and oxidizing chemicals. 
The lubricity of these oils is similar to that of hydrocarbon 
oils, but where local hot spots are produced by severe over- 
loading, minute decomposition of the chlorofluoro oil produces 
an EP additive effect. The paper describes the use of poly- 
chlorotrifluoroethylene oils in compressors and specifies con- 
ditions for their optimum use. With prices in the range of 
$175/gal, however, not every plant is likely to keep a drum or 
two of such oils in the storeroom. M. F. M. 


1698. Study of viscosity loss of multigrade oils by micro- 
crushing. (In French.) G. Batique. Rev. Inst. frang. 
Pétrole, 1960, 15, 419-30.—High mol wt polymers used as vi 
improvers in multigrade oils tend to lose visc due to rupture 
of mol under shearing stress. Lab evaluation of this ten- 
dency has been carried out by circulating 2 1 of doped oil 
through a diaphragm for up to 7hr. An apparatus, involving 
high-speed agitation of 20 ml of oil with a multi-blade stirrer 
(24,000 rev/min), is described and illustrated. Results after 
5 min are similar to those obtained after 2 hr in the cyclic 
apparatus. Effect of mol wt of polybutene on visc loss of oil 
soln was studied in the high-speed stirrer. Up to 20,000 loss 
<1%; above 20,000 vise loss increases rapidly to 72% at 
140;000. Influence of base oils was examined; addition of 
5% of polymer increases vise of naphthenic oils more than 
with paraffinic oils, but latter show lower vise drop on 
shearing. 11 refs. W. A. M, 


BITUMEN, ASPHALT, AND TAR 


1699. Influence of grain form of mineral portions on the sta- 
bility of bituminous road-building mixtures. (In German.) 
T. Temme. Bitumen, Teere, Asphalte, Peche, 1959, 10, 128- 
30.—Marshall and Hveem tests are recognized for investiga- 
tion and judgment in this report. Type and amount of fine- 
grain stone (< 2-34 mm) has a great influence on the results. 
In asphalt concrete mixtures—at optimum bitumen cont— 
angular broken stone with a rough surface texture improves 
stability. The amount of coarse and fine-grain stone neces- 
sary for max stability is dependent on the angularity and sur- 
face roughness of the coarse and fine stone. Addn of angular 
broken stone with a rough surface to the finer mixture leads 
to increase in cavity cont in asphalt concrete mixtures, also to 
increase of optimum bitumen cont. Conclusions regarding 
comparison of angular and round, smooth stones are confirmed. 
Asphalt concrete is preferred in America for surface and 
foundation layers. This refers especially to streets subjected 
to heavy traffic. Angular broken stone confers max stability 
and resistance to deformation under heavy traffic loads. It 
permits relatively high bitumen cont, which is of max im- 
portance for the stability of surface and foundations. R. T. 
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1700. Hungarian and Austrian road-building bitumen. (In 
German.) G. Nyul, P. Zakar,andG.Mézes. Bitumen, Teere, 
Asphalte, Peche, 1959, 10, 138-44.—-All Hungarian and im- 
ported Austrian bitumens are investigated. Hungary, 
formerly an importer, now exports some bitumen. Nagyl- 
engyel bitumen has high S and hard asphalt cont with high 
vise. Austrian has low S and asphaltene cont. Average 
bitumen cont of Nagylengyel petroleum is 60 wt%. From 
this raw material the most varied liq and cutback bitumens, 
also dist bitumen, are prepared for road building. Average 
petroleum quality and atm dist residues—standardized as liq 
petroleum bitumen—are applicable for road building and 
maintenance. Their most relevant property is surface resini- 
fication, and—under effects of air and sun—change into a 
durable binder. Nagylengyel petroleum resembles Mexican 
crude oil in high § and bitumen cont; this applies also to the 
respective bitumens. A necessary change in Austrian bitu- 
men quality is produced by mixing with Nagylengyel bitu- 
men, combining the good properties of the two structurally 
different materials. Paraffin number of the mixture is > the 
specified 2%, heat sensitivity of Matzen bitumen is lower 
than that of the Nagylengyel, the pt of refraction is much 
higher. In mixtures these properties are supplementary. 
13 refs. Rn. 


1701. The stress dependence of the softening temperatures of 
bituminous compounds. T. Holt. J. Inst. Petrol., 1960, 46, 
237.—Data are presented showing that extremely misleading 
information regarding the softening temp of a bituminous 
epd can be obtained by using the ring and ball method of 
measurement. The Krimer-Sarnow method gives more 
reliable information, but it is recommended that the softening 
temp over a range of loads be used in place of a single 5-g de- 
termination, for this too falls in the critical range. Should 
this be inconvenient, single load values determined at higher 
stresses will be more reliable than the ring and ball measure- 
ment. A. D.S. 


1702. Observations on the adhesion problem. (In German.) 
A. Holl. Bitumen, Teere, Asphalte, Peche, 1959, 10, 124—-7.— 
Physical phenomena of adhesion and cohesion are discussed 
with supporting charts and eqn. Importance of compression 
for building in mixed materials is stressed. The cause of 
failure when using perfect covering composition must be attri- 
buted to faulty compression; material too cold, or roller wt 
too light. Cohesive forces of the binder layers then are so 
great that they cannot be overcome by: rolling pressure. The 
badly compressed layer is exposed to most variable attack. 
First, stability of the incompletely compressed covering is 
inadequate to withstand all the arising mechanical stresses. 
Under traffic stresses, individual stone grains are loosened and 
detached from the bond, the cohesive forces of the binder can- 
not withstand the stronger forces, and the covering collapses. 
Further, water which has penetrated can, by freezing, spring 
the covering. Also, water can loosen the binder from the 
stone, in so far as the film has not attained the water resis- 
tance vise. This takes longer with cutback bitumen, so that 
this is more sensitive to water effects in the early stage. 
Seven refs. RT. 


1708. Modifications made to certain road bitumens in view of 
some mechanical problems. (In French.) J. Lefol. Bull. Ass. 
frang. Tech., Pétrole, 1960, 321-44.—Hot mix pavings de- 
veloped in recent years sometimes show cracked areas, which 
even though few, can adversely affect pavement resistance, 
especially under high loads and heavy traffic. To suppress or 
eliminate such cracks, mechanical mix properties can be 
modified by using certain specially manufactured bitumens. 
Resultant bitumen carpet has lower stiffness and improved 
cohesion and shows better resistance to low- or high-temp 
strains. (Author’s summary.) 
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SPECIAL HYDROCARBON PRODUCTS 


1704. Problems of the electrical behaviour of insulating oils. 
(In German.) W. Dittrich. Erdél u. Kohle, 1959, 12, 87- 
91.—I. Introduction—Basic on intermolecular forces— 
conditions of water and gases in oils—notable electrophysical 
effects in the oil vol and at the boundary surfaces.—In the 
trend of the rapid upward development of heavy-current and 
high-tension technique—in spite of large research programmes 
—neither the influences of the elec macro- nor micro-fields 
permit on dielectric strength—a nuclear problem—description 
through a comprehensive theory. Along with static inter- 
molecular forces, solvent phenomena are to be considered 
which—according to a recent theory—can be described as a 
type of resonance. Water and gases, particularly air, have, 
in mixtures, decisive importance for dielectric strength of 
insulating oils. Solubility and emulsification in oils are to 
be followed. It is of supreme importance, because dissolved 
gases and H,O apparently are of only secondary importance 
for the breakthrough. Oils absorb more or less gas in finely- 
divided form; success has attended rendering oils gasproof 
by additives. Oils should not evolve gas under elec stresses, 
which may form voids and lead to ionization. An effort must 
be made to dissolve in the oil, H,O, air, and the gases split off 
from the oil. This can be accomplished either over the static 
condition of interfacial stress with regard to dipole and charg- 
ing influences or over the dynamic conditions of natural fre- 
quency equality. Five refs. R. T. 


1705. Electrical stability of insulating oils. E. D. Eich, 
G. Feick, and W. F. Olds. Amer. Inst. Elect. Engrs, Con- 
ference paper, New York, Feb 1960.—Improvement sought in 
cable oils by addition of synthetic aromatics to aromatic- 
free base oils. Alkyl aromatics show most promise, and pro- 
perties of these (including gassing coeff) are tabulated. One 
of main reactions in deterioration of cable oils is decomp of 
org peroxides, which can proceed either by reaction with Cu 
to yield cupric ion and anion, leading to high pf, or alter- 
natively, peroxides may decomp into non-ionized products. 
Indications are that peroxides in commercial oils react mainly 
according to first mechanism, and synthetic peroxides by the 
second. Aging tests (500 hr, 85° C, 1500 em? Cu, and 100 ml 
O, per litre oil) on four commercial light cable oils, two aro- 
matic-free oils, six aromatic hydrocarbons, and two blended 
oils are tabulated. Good oxidn stability (low pf increase) and 
gassing coeff shown by blended oils (90°, hydrogenated poly- 
butene + 10% tri-isopropyl benzene; 90% aromatic-free 
(silica gel purified) paraffinic dist (with 0-05°%%, ditertbutyl 
p-cresol), 10°, mixed alkylated benzenes, mainly dodecyl 
benzenes). ¥. 3. 


1706. Effect of dielectric properties of transformer oil on elec- 
tric strength of transformer insulation. (In Russian.) V. I. 
Zvezdkin et al. Elektr. Stantsii, 1960, (4), 60-4.—Tests on 
transformers of various types filled with fresh (at 20° C tan 6 
0-1%, p 3:2 x 10%; at 70° C 0-5%, 1-9 x 101%) and used 
(7%, 4:6 x 10%; 90° 3-2 « 10!*) oil show that adequate 
margin of transformer insulation remains with used oils and 
that replacement of oil merely on grounds of its deteriorated 
electrical characteristics is not essential prior to normal over- 
haul period of transformer. Oils from seven operational 
power transformers showed (20° C) tan 8 1-3—5-2%, p 4-7 x 104 
— 2-1 x 10; (70°C) 10-43%, 8-4 x 10! — 2-7 x 10), 
Results should, however, not be taken as warranting any re- 
laxation of specification requirements for new oils. |W. B. 


1707. Tentative ultra-violet absorption limits for mineral oils. 
E. O. Haenni and M. A. Hall. J. Assoc. Offic. Agric. Chem., 
1960, 48, 92-5.—Possible presence of +200 ppm mineral oil 
in foods calls for stricter limitation of aromatic content than 
is provided for by USP/NF requirements. Uv spectra of 


mineral oils show absorption peaks at 270 and 278 my 
(+1 mz). Lowest and highest absorptivity at these \ are 
shown by, 1,2,3,4,5,6,7,8,13,14,15,16-dodecahydrochrysene 
and 2,5,2’,5’-tetramethyl biphenyl respectively. With these 
limit values aromatic contents were determined for 13 oils 
(five USP) giving range 0-02-4-96 wt%, (0-09-4-96 for USP), 
Specification proposed (as supplement to official drug stipula- 
tions) is based on a reference absorption, that of 7 mg of pure 
naphthalene in 1 litre iso-octane against iso-octane (0-30 in 
10 mm cell) and oil shall at 275 my have in 1 mm cell absorp. 
tion > reference and at 295/299 my and 300/400 my in a 10- 
mm cell > 75% and 60% respectively of reference. Tabula- 
tion is given of max conen of 19 representative polynuclear 
hydrocarbons which could be present in oils meeting this spec, 
highest value 6 ppm; if absorption spectra or any other cri- 
teria show presence of any carcinogen in an oil, that oil is 
prohibited as food additive. vee 


1708. Chemistry of cable oil deterioration. G. Feick, E. D. 
Eich, and W. F. Olds. Electrochem. Soc. Symposium on 
liquid dielectrics, Philadelphia, May 1959.—Power factor in- 
crease (solely due to ionic conductivity, permitting inter- 
changeability of ac or de measurements) in aged oil (Esso 
Univolt 35) mainly caused by reaction of organic peroxides 
(or hydroperoxides) with electron donors such as Cu. Either 
Cu or peroxides alone does not give pf increase (oil for test with 
Cu was freed from peroxides by activated clay, 1%, 1-1} hr, 
100° C, under N,). Mechanism of ion formation from metals is 
discussed. Addition of Cu complexing agent, e.g. N,N’- 
disalicylidene 1,2-propane-diamine, to oils oxidized in presence 
of Cu causes marked decrease in conductivity, and addition 
prior to oxidn greatly diminishes deterioration. Aromatic 
amine (dibutyl paraphenylene diamine) may also act as elec- 
tron donor. 7. 


1709. Gassing properties of low-viscosity cable oils. G. Feick, 
W. F. Olds, and E. D. Eich. National Research Council 
(U.S.A.). Conference on electrical insulation, Ponoco Manor, 
Pa., Oct 1959.—Gassing tests are reviewed (bibliog) and 
modified type Pirelli cell described (diag); paper wick is re- 
tained to accelerate reaction. Results are given of gassing 
in air, N,,H,, with analysis of gas in cell after test. Similar 
information about gassing behaviour of oils is obtained from 
allthe atm. Tests on pure epds at various temp are tabulated 
to show effect of oil vp on gassing; results vary, some cpds 
(e.g. tert butyl benzene) showing independence of gassing coeff 
with changing vp. Suggested mechanisms to explain such 
differences are discussed. Effect of free radical inhibitors 
(e.g. quinones, nitro epds) on gassing coeff were tested and 
found to be nil or slight. Gassing coeff varies linearly with 
stress above a threshold voltage, and is also proportional to 
vol of gas under stress. 3 


DERIVED CHEMICAL PRODUCTS 


1710. Modern production and further processing of chemicals 
from petrochemical raw materials. Pt 1. (In German.) 
E. Kotter. Erdél u. Kohle, 1959, 12, 17-20.—To-day more 
than a quarter of total American output is produced from 
petrochemical raw materials. To facilitate a review of petro- 
chemical raw materials a sub-division into material classes is 
adopted. Pt 1 deals with paraffin hydrocarbons. Processes 
discussed are oxidn, chlorination, fluorination. Basic in- 
formation is based on CH,. Other hydrocarbons discussed 
are isobutane, propane, and ethane. Process variables, cat, 
factors governing reactions, products, and their uses are dis- 
cussed. 18 refs. 


1711. Manufacture of anionic and non-ionic surface active 
agents from heavy petroleum oils. (In French.) B. Blouri 
and H. Gault. Chim. et Industr., 1960, 88, 549-56.—Feed 
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(waxy dist, dz. 0-869, pour 38° C) is submitted to autothermic 
cracking (cf Abs 45, 1956); resultant liq olefins (30% on feed) 
reacted with H,SO, (app details and flow sheet). Neutraliza- 
tion yields anionic product, whilst hydrolysis yields secondary 
ale, which on condensation with ethylene oxide gives non- 
ionic material. Example of each given. V.B. 


1712. Past, present, and future of petroleum chemicals. (In 
French.) M. Moulin, Chim. et Industr., 1960, 88, 487—-500.— 
Lecture. Tabulation of products derivable from nat gas, 
C,H, C3H,, tso-CyH,, C,H,, C,H;CH;, 
C,H,(CHs)2- V.B. 


1713. Future of chemicals from petroleum. L. H. Williams. 
Chem. & Ind., 1960, 1006-16.—Lecture. Origin and develop- 
ment of petroleum chem industry are briefly surveyed; charts 
illustrate many existing products made from petroleum-based 
materials. Possible future developments in fields of fuels, 
high polymers, detergents, solvents and chem intermediates, 
and food are indicated. Continued growth and increasing 
complexity of petroleum chem industry will require increased 
research and improved control, with greater use of electronic 
computers to assist management decisions. W. A. M. 


1714. New products and technology boost chemical demand for 
propylene. Pt 1. Anon. Oil in Canada, 20.6.60, 12 (34), 
28-35.—A large increase in demand for propylene as a petro- 
chemical feedstock is predicted. More than 90° of the 
propylene produced is a refinery by-product, and most of this 
is converted in the refinery into petrol components. The 
remaining production is from ethylene plants. The cost of 
propylene is forecast as < that of ethylene. The major 
products from propylene are acetone, glycerine, propylene 
oxide and glycol, derivatives of nonene and dodecene (mainly 
dodecyl benzene sulphonate), and polypropylene. Smaller 
vol products are acrylonitrile and epichlorohydrin. The 
manufacturing processes are outlined. G. B. 


COAL, SHALE, AND PEAT 


1715. Coal dehydration with oils. (In German.) W. Miis- 
chenborn. Erdél u. Kohle, 1959. 12, 14—-17.—Procedures for 
dehydrating coal sludge are discussed. Clear improvements in 
centrifugal dehydration, as regards throughput, final water 
cont, and solid cont in waste water from the centrifuge, are 


obtained by the simple tech measure of oiling fine coal sludge 
with highly-fluid oils. Small oil addn ca 0-4% or less suffice. 
Excess oil is unnecessary, only sufficient to render the coal 
hydrophobic is required. In this the sludge concen plays a 
secondary role, since that type of coal sludge with low solid 
cont can be coated completely with certainty in the Convertol 
machine by adding thin oils. By oil treatment the bulk wt of 
the dehydrated product rises considerably, and packability 
and miscibility are improved. R. T. 


MISCELLANEOUS PRODUCTS 


1716. Petroleum acids from Austria. (In German.) 0O. 
Sova and G. Gulz. Erdél u. Kohle, 1959, 12, 74-6.—Matzen 
Tortonian horizons, which deliver ca 99%, of the total petro- 
leum acid production alone, are important for petroleum acid 
occurrence. Recovery of the acids—a waste petroleum- 
industry product—is a commercial proposition, and only a 
third of the resulting acids are isolated as alkali soaps. This 
third, consisting chiefly of gas-oil acids, also gasoline and 
petroleum acids, represents the qual high-grade petroleum 
acids. Spindle and lub oils have the greatest acidity, acid 
cont of the residue again decreases, but generally is consider- 
able. On econ grounds the neutral oil of isolated acids is to 
be kept at u minimum. Pure Austrian petroleum acids con- 
tain only traces of unsaturated and S-containing acids and 
small amounts of phenols. According to data obtained they 
consist, presumably, mostly of monocycloalkane acids. 15 
refs. 


1717. Acetylene production from liquid hydrocarbons after 
Ediger. (In German.) L. Andrussow. Erdél u. Kehle, 
1959, 12, 24-5.—The principle of Ediger’s method for tech 
production of C,H, on a large scale is described and illustrated. 
In the elec are with ca 7000 kW power, 800 kg/hr and more is 
produced (cf Abs. 1986, 1958). R. T. 


1718. Butadiene-styrene synthetic rubber. Economics and 
manufacture. (In French.) Y. Beaufranc. Bull. Ass. 
frang. Tech. Pétrole, 1960, 475-91.—Berre plant (consortium) 
planned for mid-1961 at ca 60,000 tons pa, using cold (app 
0° C) emulsion copolymerization of 70% butadiene and 30% 
styrene, yielding product which is 80% trans. Schematic 
flow diags of monomer polymerization and recovery, and of 
coagulation and finishing, sections. 


CORROSION 


1719. Corrosion problems at Lacq sour gas field. M. Esta- 
voyer. J. Inst. Petrol., 1960, 46, 223-32.—Since the discovery 
of Lacq 3 in 1951, Lacq field was soon recognized, equipped, 
and put on production. From the outsot, difficult equipment 
problems were raised because of the special characteristics of 
the reservoir and the aggressiveness of the gas. In par- 
ticular, the correct choice of well tubing, master valves, and 
surface installations and gathering system to overcome the 
sulphide stress corrosion problem allowed the exploitation of 
this field. 

After two years production these solutions have proved 
satisfactory, but there still remains the problem of finding 
a means of avoiding general corrosion by electrochemical 
dissolutions of the metal at special points. A. D.S8. 


1720. The prediction, detection, and prevention of corrosion on 
buried steel pipe. F.W. Hewes. Oil in Canada, 23.5.60, 12 
(30), 28-38.—The currents which cause corrosion of buried 
pipelines can be due to differences in the surface of the pipe, 
e.g. mill scale or weld metal, to differences in the soil, or to 
stray currents. The corrosive nature of the soil can be de- 
termined by soil resistivity tests. The rate of corrosion can 
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be predicted after laying by line current measurements. The 
main protective measures are coatings and cathodic protection. 
Recommendations are made for balancing the cost of pro- 
tection against that of corrosion. G. B. 


1721. Rotameters in corrosion service. Anon. Industr. Engng 
Chem., 1960, 52, 514.—One of the most common methods of 
measuring flow is by rotameter, but until recently this 
method was rarely used with corrosive or sensitive liq. As 
new materials have become available from which rotameters 
can be made, they have found ever-increasing use in very 
wide fields. An accompanying table in the article shows 
22 industries that use rotameters over a wide limit of temp 
and pressure and in the presence of an equally wide range of 
chemicals. Materials used in manufacture of rotameters in- 
clude stainless steel, nickel a hard lead (6% antimony), 
Haveg synthetic resins, Teflon, Saran (polyviny! chloride), 
Kel F, Penton, PVC, glass, silicon rubber, etc. Application 
of each type is briefly described in the paper. M. F. M. 


1722. What’s happened to hot-applied coatings? N. T. 
Shideter, Oz Gas J. 13.6.60, 58 (24), 105-8.—The relative 
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merits of hot applied coatings in pipelining are compared with 
those of the new polymer-type tapes and resin coatings. 
Examination of the facts shows that the tonnage of hot- 
applied coatings used in 1959 was only slightly less than that 
used in the peak years of 1952 and 1953. It is suggested that 
hot-applied coatings will continue to be the main line of de- 
fence against corrosion of underground pipeline for at least 
ten years or possibly longer. The period will depend on 
further developments in formulation, improvement in appli- 
cation methods, and development of some reasonable per- 
formance data and life expectancy of the new coatings. 
A. 


1728. Corrosion mitigation in an Eastern refinery. A. F. 
Frossard. Oil in Canada, 9.5.60, 12 (28), 30-1.—Corrosion of 
Admiralty condenser tubes by a stream containing H,§, 
NH;, amines, and CN cpds is reduced by water washing. 
Organic inhibitors and linings of cement or gunite are used 
to minimize H attack. Stainless steels are used in the pres- 
ence of H,S at high temp and Monel at low temp. No cor- 
rosion is experienced with Al in the overhead condenser of the 
sour water deodorizer. Red lead primer in conjunction with 
Mg anodes prevents corrosion on the fresh water side of coolers 
and condensers. The problem of corrosion by V,0, has not 
been solved. 


1724. Testing and designing for cathodic protection. G. E. 
Becker. Oil in Canada, 9.5.60, 12 (28), 32—4.—Tests and 
design data required for a pipeline protection system are indi- 
cated and briefly discussed. G. B. 


1725. Use of corrosion inhibitors in the gas industry. Pro- 
tection of transmission pipes. (In French.) C. Geoffray and 
A. Giampaoli. Rev. Inst. frang. Pétrole, 1960, 15, 187—216.— 
Suggested mechanisms of corrosion inhibition are reviewed. 
Evaluation of temporary protective coatings for steel pipes 
during on-site storage was carried out by exposing sets of 
coated steel test pieces in an urban atm for eight months, 
(1) in the open, and (2) under cover. Graphs illustrate wt 
loss each month. The tests started in July, and solar heat 
caused the coatings to flow off the test pieces exposed in the 
open; none of those tried gave protection for > one month. 
The best under-cover protectives were boiled linseed oil and 
lanolin. These, however, are believed to become unsatis- 
factory on aging, and the next best, IN (a synthetic amine 
in naphthenic spindle oil), was chosen for further work. For 
corrosion prevention in pipelines carrying coal gas, where 
corrosion is due to presence of O, and traces of H,O, method 
used to evaluate inhibitors was to immerse steel specimens in 
H,0 containing 100-1500 ppm of inhibitor in a pressure vessel 
through which was passed town’s gas (1% O,, 2-6% CO,) at 
10 1/hr for 100 hr at 21° C, pressure being 30 kg/em?. From 
plots of wt loss of specimen against quantity of inhibitor, 
two inhibitors, NA 1 (a high mol wt polar org cpd) and NA 2 
(nature not given), are shown to be the best. Experiments 
with NA 1 at 500 ppm concen showed that pressure had no 
effect in range 1-50 kg/em*. Mechanism of corrosion and em- 
brittlement caused by H,S in natural gas is outlined. Cor- 
rosion tests with natural gas + H,S (H,S content 100 mg/m?) 
were carried out in the pressure vessel at 70 kg/cm? for 190 hr 
at 23° C; volatile inhibitors (0-1000 ppm) were injected into 
the H,0, film-forming inhibitors were applied by coating the 
test pieces. Embrittlement tests on X52 steel with the three 
best corrosion inhibitors were carried out after exposure as 
above for 500 hr. An embrittlement index was calc from a 
formula involving the thickness at the breaking stress. The 
three inhibitors, Et,NH (500 ppm), 10% IN in spindle oil, and 
10% K (semi-polar org cpd) in spindle oil, were satisfactory. 
Difficulties involved in periodic injection of volatile inhibitors 
of low VP into transmission lines are considered. Various 
methods of forming stable aerosols by low-temp atomization 


are examined. Apparatus is illustrated and results shown 
graphically. Properties, method of application, and pre. 
cautions necessary for each of the inhibitors examined are 
tabulated. W. A. M. 


1726. Current requirement for cathodic protection of oil well 
casing. E. W. Haycock. Corrosion, 1957, 18, 767-74t.— 
The criteria for minimum current requirements for complete 
protection are reviewed and their application to the protection 
of oil well casing discussed. Experiments were carried out, 
using a single steel—-platinum galvanic couple, and a group of 
three couples, immersed in a drilling mud gel, to measure the 
polarization potential of each electrode as a function of applied 
current. It was found that the break in the log current », 
potential curve gave a good estimate of the required current 
with the single cell, but with three cells, simulating a long 
string of casing, protection was not always obtained until after 
the break in the curve. It is suggested that the point at 
which the log current v. potential curve becomes linear gives a 
better indication of the minimum current requirement than 
the point of intersection of the two straight-line portions of 
the graph. F. M. G. 


1727. Interpretation of tubing caliper surveys. V. W. Max- 
well and B. D. Park. Corrosion, 1957, 18, 828-32t.—An in- 
terpretation of the results of tubing caliper surveys for a num- 
ber of wells, of 7000 ft or more in depth, on the Gulf Coast, is 
presented. This, in contrast to the method of extreme values, 
uses % penetration rather than pit depth, and defines tubing 
condition and efficiency of corrosion inhibitor treatment in- 
stead of predicting complete failure. It was found that three 
ranges of % penetration (15-25%; 26-50%; and >50%) 
were sufficient to denote slight, medium, and severe corrosion 
and to help in assessing treatment efficiency. Less than 15% 
was regarded as uncorroded owing to the possibility of irre- 
gularities due to other causes. Where less than 5% of the 
total number of joints fell in the latter two ranges together, 
the corrosion was regarded as slight, and where over 5% fell 
in the last range, corrosion was taken as severe. Grading of 
treatment efficiency was on the annual increase of the num- 
ber of joints falling into each category. The method is flex- 
ible, and the outline may be used with modifications to suit 
particular specifications. F. M. G. 


1728. Water dependent sweet oil well corrosion laboratory 
studies. NACE Technical Unit Cttee T-1C, Task Group 
T-1C-2. Corrosion, 1957, 18, 747—9t.—A data sheet survey was 
made in an attempt to correlate calculated bottom hole pH with 
tubing life, as determined by caliper surveys or well records, 
under various production conditions. The results of this 
survey are plotted and discussed. F. M. G. 


1729. Status of downhole corrosion in the East Texas field. 
NACE Technical Unit Cttee T-1C, Task Group T-1C-5. 
Corrosion, 1957, 18, 743—6t.—Answers to a questionnaire put 
to 12 companies in the E Texas area are summarized. It is 
agreed that downhole corrosion there may be fought econo- 
mically with inhibitors. F. M. G. 


1730. A laboratory study of N-oleoyl sarcosine as a rust inhi- 
bitor in some petroleum products. R. M. Pines and J. D. 
Spivack. Corrosion, 1957, 18, 690—4t.—Tests carried out to 
ascertain the rust-preventive properties of N-oleoyl sarcosine 
in a straight-run gasoline were: (1) dynamic immersion; 
(2) static immersion; (3) reverse cycling. (1) showed no rust 
with a conen of 0:005% ; (2) showed elimination of rust in the 
vapour space with a concn of 0:01%; and (3) gave good com- 
parison of percentage protection with a commercial inhibitor. 
Further tests showed that this inhibitor had no apparent 
adverse effect on solubility of water in gasoline, only a slight 
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effect on emulsion properties up to a conen of 0-01% and a 
stabilizing effect on oxidn, and that at 0-005% concen there 
was no tarnishing of a copper strip. The lead salt was soluble 
in gasoline in concn up to 0-5%. 

Tests on lubricants, hydraulic, circulating, instrument, and 
preservative oils were: (1) static water drop; (2) turbine 
oilrusting; (3) humidity cabinet. (1) indicated that this was 
one of the most effective additives tested by this method, 
particularly with synthetic sea water, and that it was not 
adversely affected by heating to 450° F before testing. (2) 
showed a good comparison between this and other inhibitors, 
and (3) showed it to be more effective than a typical com- 


mercial petroleum sulphonate at concen above 1%. 
F. M. G. 


1731. Quantitative comparison of surface finishes and heat 
treatment of stainless steel with respect to corrosion by jet 
fuels. R. G. Carlson. Corrosion, 1957, 18, 672-6t.—400 
sample disks, cut from the same 440 C stainless steel bar, were 
heat-treated together and then tempered to 16 separate tem- 
pering temp (150°-900° to 50° C increments). The specimens 
were shot blasted, passivated, and finished in five different 
ways (grit blasted, chro honed, ball burnished, ground, and 
carborundum blasted), after which they were passivated 
again and dried. Surface roughness measurements were made 
and specimens were weighed, tested in a tank containing JP-4 
and water, and pickled, dried, and reweighed at the end of the 
test period. The weight losses for various tempering temp 
and surface finishes were compared. It is concluded that: 
(1) greater corrosion occurs where there is no JP-4 above the 
water; (2) this steel should not be heated above 400° C for the 
best corrosion resistance (the greatest corrosion occurs with a 
tempering temp of 600°-700° C); (3) surface roughness is the 
primary cause of the difference in corrosion of the surface 
finishes. Grinding produces the most corrosion-resistant 
finish, followed by ball burnishing, carborundum blasting, 
chro honing, and grit blasting, which gives the least resistant 
finish. F. M. G. 


1732. Cathodic protection of oil well casings at Kettleman Hills, 
California. J. K. Ballou and F. W. Schremp. Corrosion, 
1957, 18, 507—14t.—The results of cathodic protection tests on 
casings of three wells in California are reported. In this area 
failures have occurred in shale which contains salt water 
under pressure. The objects of the tests were: to discover 
whether cathodic protection was effective on deep well cas- 
ings; to establish a method of determining the effectiveness of 
cathodic protection; and to determine the protection required 
for these wells. Measurements of surface potential and cas- 
ing potential profiles, both natural and with current applied, 
were made. It was possible to protect deep well casing in 
this area completely, using current densities of the order of 
1-0-1-5 mA/ft? of exposed surface area. Surface potential 
measurements, using a remote reference electrode, provided 
an indication of the effectiveness of protection on the casing 
when the potential drop down the casing and the change in 
potential at the hole bottom with applied current were known. 
Casing potential profiles were unsatisfactory for determining 
current requirements, but null potential measurements were 
useful. The most likely cause of external casing corrosion in 
neutral and mildly alkaline formation was thought to be a 
continuous supply of dissolved oxygen. F. M. G. 


1783. Strength and service characteristics of glass reinforced 
epoxy oilfield pipe. H.D. Boggs. Corrosion, 1957, 18, 117- 
20.—F actors affecting the characteristics of reinforced plastic 
pipe are discussed, and working characteristics of 2-inch 
plastic pipe in common use are listed. Epoxy glass (60%), 
polyester glass (60%), two types of PVC, and styrene rubber 
blend pipes are deemed to have excellent resistance to 


VOLUME 46, NUMBER 443—NOVEMBER 1960 


petroleum, while polyethylene pipes are considered to be un- 
setisfactory. Some field service information is given, new 
epoxy pipes having had no failures in three years service. 
Strengths of epoxy pipe and the types of epoxy resins and 
braided glass reinforcements used by the author’s company 
are given. These strengths are well above those of extruded 
thermoplastics and place this material in the range of metals. 
F. M. G. 


1734. The importance of corrosion in water flood operations. 
H. E. Greenwell. Prod. Mon., June 1960, 24 (8), 28-30.—In 
deciding whether corrosion preventive measures are necessary, 
the corrosivity of the water need only be considered if the 
expected life of the project is from 4 to 15 years. The most 
corrosive waters are those containing O or H,S. Sulphate- 
reducing bacteria are of more frequent occurrence and are less 
often harmful than is generally supposed. Mixtures of waters 
should be considered as corrosive as the most corrosive com- 
ponent. Chemical inhibitors are too expensive to use in 
effective concn. The nature of the corrosive agents is seldom 
well enough known to justify other chemical treatment. 
Cement linings and organic coatings are best applied during 
construction. Corrosion control methods must be considered 
in relation to the need to keep undissolved solids to a minimum. 
G. 


1735. Effect of electrical ground systems on underground 
corrosion. B.Husock. Pipe Line News, June 1960, $2 (6), 
48.—Electrical grounding systems using copper produce cor- 
rosion on underground structures because of the bi-metallic 
activity generated when those underground structures are 
electrically connected to the grounding system. The cor- 
rosion current generated and the intensity of corrosion attack 
are dependent upon the behaviour of bi-metallic couples. In 
the case of underground pipelines the corrosion attack de- 
pends primarily upon: (1) the potential between the struc- 
tures and the copper ground; (2) the ratio of the exposed 
area; (3) the resistance between the two structures; and (4) 
the electrical continuity of the structure. 

In providing cathodic protection for an underground struc- 
ture which is connected to a copper grounding system, it is 
often necessary to use considerably more current than in pro- 
viding protection for isolated underground structures. Be- 
cause of serious corrosion problems arising from the use of 
electrical grounds, the author suggests that new ideas and 
methods for grounding should be investigated. M. F. M. 


1786. New developments and testing procedures in cold-applied 
coal tar coatings. Pt II. W.E. Kemp and J.J. Lane. Oil 
in Canada, 27.6.60, 12 (35), 28-30.—The difficulties in obtain- 
ing reproducible test results are mainly due to variations in 
sampling procedure and to the specification of characteriza- 
tion tests which are not suited to the material and performance 
tests which can be variously interpreted, either as to procedure 
or evaluation of the results. Enamels should be sampled 
from the drum and melted only once. For a bond test the pro- 
cedure for preparing the metal surface needs to be very closely 
defined; if the coating is reinforced a section must be isolated 
by cutting round it down to the metal. It is advisable to in- 
clude a holiday test for a finished coating ona pipe. G. B. 


1737. Underground corrosion and methods of control. 4. 
O.C. Mudd. Petrol. Engr, May 1960, 32 (5), D61.—This part 
is concerned with the desirable properties of coating materials. 
The effects of moisture-vapour transfer rate and moisture 
absorption on the electrical resistivity of the coating are con- 
sidered. The resistance of the coating to cold flow, penetra- 
tion, and mechanical and thermal shock are outlined, together 
with precautions for avoiding damage to the coating. 
G. D. 
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ENGINES AND AUTOMOTIVE EQUIPMENT 


1738. Application of free piston engines in the petroleum 
industry. (In French.) M. Barthalon. Bull. Ass. frang. 
Tech. Pétrole, 1960, 557—70.—Simple construction leads to 
short (2%) maintenance shutdowns; versatile fuel intake 
(S.R. gasoline to 4% S Bunker C with 400 ppm V). Present 
uses (compressors, power generation) are outlined. Future 
possibilities include: direct air feed to cracker for cat re- 
generation (free piston exhaust is 80% air), drilling rigs, 
tankers. Report of discussion. vV.B 


1739. Development of multi-fuel engines. G. K. Martlew. 
Gas Oil Pwr, 1960, 55, 183-6.—Fuels ranging from derv 
(53 CN) to premium gasoline (95 Research ON) will be used in 
multi-fuel engines. Such an engine must have good com- 
bustion efficiency, low heat losses, high CR, and thorough 
mixing of air and fuel. In designing such an engine com- 
promises must be made. A satisfactory six-cyl engine is 
described having the following details: bore 121 mm, stroke 
165 mm, CR 16:1, max bhp 155 (200 when supercharged). 
H. C. E. 


1740. Research on combustion [in diesel engines]. A. E. W. 
Austen. Gas Oil Pwr, 1960, 55, 139-41.—Deals with the 
problem of injection conditions leading to optimum combus- 
tion in a diesel engine. The cyl pressure and the rate of fuel 
input have been correlated. The latter is obtained from the 
needle lift, the geometry of the fuel nozzle, and the fuei 
pressure, which is measured by means of a strain gauge placed 
close behind the needle orifice. From these measurements 
the cyl pressure can be calculated from the rate of fuel input 
at any given crank angle, and the results so obtained agree 
closely with direct measurements of cyl pressure taken with a 
catenary gauge. 

Flame photography has been used to examine combustion 
conditions, using a single cyl engine with a special head con- 
taining quartz windows. Investigation of cold starting 


phenomena showed that a heater plug works by providing a 

source of ignition rather than by heating the whole air charge, 
Engine noise and diesel knock have also been examined by 

the method of low-frequency analysis. H. C. E. 


1741. Control of CFR engines in Italy. (In Italian.) G, 
Leidi and C. Siniramed. Riv. Combust., 1960, 14, 367—78.— 
Since 1953 a correlation has been going on in Italy among 
CFR engines for the determination of the ON. It is referred 
to the Research and Motor methods and is accomplished 
through a bi-monthly distribution of gasoline samples of 
different types. The behaviour of the correlation in 1956- 
59 is examined by using the following evaluation elements: 
(1) determinations obtained in non-standard conditions; 
(2) results with a deviation bigger than +1 ON, with respect 
to the average; (3) standard average deviations for each year; 
(4) characteristic and standard deviation of individual en- 
gines. It is remarkable how these correlation circuits have 
met a growing adherence from laboratories supplied with 
CFR engines and how they exhibit their usefulness for con- 
trolling the degree of precision in the determination of the 
ON. (Authors’ abstract.) 


1742. Thermodynamics of combustion chambers and ramjet 
exhaust nozzles. (In French.) M. Tréchans. Rev. Inst. 
frang. Pétrole, 1960, 15, 431-63.—Method of calculating com- 
bustion characteristics in terminal portion of a furnace of in- 
variable cross-section as a function of entrance conditions and 
richness and nature of fuel is described. It is necessary to 
know the total temp in the terminal position. Bases of cal- 
culation of this temp are studied and practical methods ap- 
plicable to study of combustion of air and hydrocarbon mix- 
tures examined. Exact determination of coeff of isentropic 
evolution is described. Calculation of a ramjet exhaust 
nozzle is dealt with and an example appended. 20 refs. 
(Author’s abstract.) 


ECONOMICS AND MARKETING 


1743. New global energy consumption perspectives. (In 
French.) J. Montell. Bull. Ass. frang. Tech. Pétrole, 1960, 
573-9.— Medium-term oil output prospects are compared with 
recent consumption estimates. No serious oil industry prob- 
lems are expected, but entry of new producers, causing 
fluctuation in reserves/output ratio, may call for price re- 
adjustments. (Author’s summary.) 


1744. World tanker statistics first quarter 1960. Anon. 
Inst. Petrol. Rev., 1960, 14, 237-8.—During the first quarter 
of 1960 the number of oil tankers under construction in the 
world totalled 249 ships of 4,652,160 gross tons. This figure 
was a drop of 218,709 tons compared with the previous 
quarter, and represented 49-7°, of total world tonnage of 
merchant shipping. Britain, one of the few nations to in- 
crease its tonnage of tanker registrations, led in the list of 
countries in which tankers were built, with Italy second, and 
Sweden third. Tabulated details are presented, giving de- 
tails of tankers under construction, launchings, and registra- 
tions. A. D.S. 


1745. U.K. oil consumption increase of 17 per cent in 1959. 
Anon. Inst. Petrol. Rev., 1960, 14, 200—-2.—Consumption of 
petroleum products in the U.K. in 1959, excluding foreign 
bunkers, rose by 174°% compared with 1958, to a figure of 
36,514,044 tons. Fuel oil once again showed the largest in- 
crease in usage. The most notable overall increase in the 
use of black oils by any end use sector was in the sphere of 


steam raising in public electricity generating stations. De- 
liveries of gas/diesel oil were up by 4-6°%, and motor spirit 
consumption showed an increase of 7:5%. Demand for 
premium grades continued to increase, being 16% up. Use of 
derv fuel increased by 11%. Consumption of burning oil rose 
by 7%, whereas vaporizing oil showed a fall of 17%. The 
decline in aviation fuel consumption was arrested in 1959. 
Details are tabulated. A. D.S. 


1746. Russia’s potential in future world oil markets. T. 
Shabad. Oil in Canada, 23.5.60, 12 (30), 20-7.—An increase 
in production is planned from the present 2-5 MM bd to 4-5 
MM bd in 1965, possibly resulting in a surplus for export of 
500,000 bd. The largest producing area is now the Volga— 
Ural field. Pipelines of 28 inches connect with refineries in 
Siberia, and lines under construction will feed refineries in 
Poland and Germany. Gas is piped to industrial areas, and 
40-inch lines are planned. Internal consumption is mainly 
industrial. A petrochemicals industry is developing. G. B. 


1747. Statistical petroleum balance of metropolitan France. 
(In French.) J. de Ratuld and P. Grammont. Bull. Ass. 
frang. Tech. Pétrole, 1960, 395-406.—1959 consumption 
33 x 10° tons, sources indicated. Breakdown into various 
products tabulated, and destination (home consumption, 
export, bunkers) given; 1958 figures quoted for comparison. 
Natural gas excluded. V. B. 
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MISCELLANEOUS 


1748. Oilfields and crudes of the United Arab Republic. I. 
M. A. Borham and A. Mustafa. Petroleum, Lond., 1960, 
93, 224.—The responsibilities of the General Petroleum 
Authority of the UAR are outlined. The various oilfields in 
the Egyptian region are mentioned in some detail, together 
with the exploiting companies. Reference is made to explora- 
tion work around the Gulf of Suez and in the Western Desert. 
Finally, the oilfields in the Syrian region are mentioned, to- 
gether with exploration now in progress there. G. BD. ¥. 


1749. Scandinavian petroleum industry. (In French.) F. A. 
Abadie-Maumert. Chim. et Industr., 1960, 88, 814—23.— 
Energy sources, with exception of hydro power in Norway and 
Sweden, are poor; petroleum exploration has not yielded re- 
sults; low grade shale (total reserves = 4 = 10® tons petro- 
leum) exists in Sweden, production petroleum products 
therefrom (1958) ca 135,000 tons. Petroleum consumption 
(1958, 10° tons) Sweden 11-5, Denmark 5, Norway 3-2, Finland 
1:5; 7 x 108 tonsimported from U.S.S.R. Company participa- 
tion in highly competitive petroleum distribution and refin- 
ing industry (mainly Sweden) is outlined. Norway has large 
(5-9 million tons) tanker fleet, Sweden has thriving tanker con- 
struction industry (40,000-ton vessel can be built in 20 weeks, 
yard capacity up to 100,000-ton vessels). Anti-pollution 
(coastal waters) and safety measures, storage developments 
(including concrete tanks and modern bitumen depot in Nor- 
way), and novel tanker discharge procedures are described. 


1750. Welding of chrome steels. (In French.) H. Gerbeaux. 
Bull. Ass. frang. Tech. Pétrole, 1960, 347—92.—Cr does not 
increase low temp ductility, and the welding of martensitic and 
ferritic chromium steels requires great precautions. Main 
steels including Cr as a basic alloying element are defined 
and briefly studied. Welding conditions are also considered. 
Need for pre-heating is verified by the superposition of cooling 
curves after welding on the austenite decomposition curves on 
continuous cooling. Too much preheating involves unneces- 
sary risks of overheating. Need for stress relieving or an- 
nealing treatment, and passage from welding to this treat- 
ment, are dealt with. Various heat-treating methods are 
examined. Account is taken of the risks of carbon migration, 
it is advisable to avoid the use of filler metals and electrodes 
containing more Cr than the base metal. Comparison is made 
between methods for homogeneous welding or austenitic 
welding of 4/6 Cr steel; recommendations are given in both 
cases. Welding of low and medium C 13% Cr steels and 17% 
Cr steels is considered. If precise instructions are followed, 
many Cr steels can be welded without risks. Nevertheless, 
certain grades of steel might undergo changes difficult to make 
good on welding, and should be avoided. 
(Author’s summary.) 


1751. Preliminary report on French chemical industry mission 
to U.S.S.R., 18 Oct-8 Nov 1959. (In French.) Anon. Rev. 
Inst. frang. Pétrole, 1960, 15, 236-60.—Mission visited seven 
factories and three research institutes dealing with plastics 
and nitrogenous products. Planning and organization of 
Russian chem industry, price mechanism (table of Russian 
and French market prices of 35 chemicals is given), invest- 
ment, wages and conditions of work, imports, and exports 
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are described. Tables of production, exports, and imports 
are appended. Technical description of factories visited and 
samples examined will appear in a later report. W. A. M. 


1752. Cast iron alloys in petroleum and natural gas fields. (In 
German.) A. Gabriel. Erdél u. Kohle, 1959, 12, 100—4.— 
Mechanical properties and corrosion resistance of cast iron 
are portrayed with supporting diagrams and illustrations. 
Good properties of cast iron alloys in approved constructions 
and building elements are discussed. High mechanical and 
technological properties of cast iron alloys are very important 
for use in petroleum and natural gas service. Ten refs. 
R. T. 


17538. Properties of tar from low temp carbonization of American 
seam coal. E.W.Langand J.C. Lacey, Jr. Industr. Engng 
Chem., 1960, 52, 137.—F luidized carbonization of coal may in 
the near future provide low cost fuel char for power generation 
and large quantities of low temp tar. A research programme 
was carried out by the Southern Research Institute in Ala- 
bama to develop methods for economical utilization of the 
tar. 

Tar from low-temp carbonization of a high volatile coal was 
hydrogenated to lower boiling products. Dist oils from the 
tar were converted to low-boiling aromatic epds by hydro- 
cracking and reforming techniques. Low-boiling tar acids 
were evaluated in plastics; high-boiling tar acids were hydro- 
cracked to cresylic acid. Pitch was treated by air-blowing to 
increase its resin content, and it was coked to pitch coke and 
oils. 

Based on the results of this work, two possible methods are 
described for processing the tar to marketable products along 
with other refining techniques. The crude tar must be priced 
near that of crude petroleum in inland areas to make such 
conversion economical, M. F. M. 


1754. Effect of nuclear radiation on jet fuels. A. C. Nixon, 
R. E. Thorpe, and N. B. Minor. IJndustr. Engng Chem., 1960, 
52, 47.—In a study of the use of aux hydrocarbon fuels in a 
nuclear-powered aircraft, three typical fuels were exposed to 
108 r of y radiation from spent fuel elements. Changes in the 
physical and chemical properties were observed, but without 
degradation of significant fuel properties such as thermal stabil- 
ity. Under these conditions a saturated kerosine should be a 
satisfactory fuel. 

Exposure of some fuels to reactor radiation (including 
neutrons) at ca 10’ r indicated severe loss in thermal stability, 
but other radiation damage was insignificant. This may be 
partly a dose level effect, but is probably an attribute of neu- 
tron irradiation. Future work is necessary to establish 
optimum fuel composition. M. F. M. 


1755. Computer applications at Fawley. Anon. Petroleum, 
Lond., 1960, 28, 211.—Some of the applications of the IBM 
650 computer installed at Esso’s Fawley refinery in March 
1959 are outlined. On the technical side, programmes have 
been developed to evaluate the plant efficiency at regular in- 
tervals; a study has been carried out to minimize crude tank- 
age investment; and work has been done on forward planning 
of operations. Commercial applications include the control 
of maintenance stocks and calculating the payroll. 
G. D. F. 
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BOOK REVIEWS 


Pétrole Francais. B. Pierre. Paris: Hachette, 1960. Pp. 
265. 12 NF. 


Whilst France has for some considerable time had an 
important petroleum refining industry, it is only since the 
last war, and particularly in the last five years or so, that 
France, both metropolitan and overseas, has been a signi- 
ficant producer. It is, however, no exaggeration to say 
that production growth has been spectacular (54,000 tons 
in 1946, 1-4 million in 1956, 3-67 million in 1959), even 
though the overall total is only such as, at present, to place 
France twentieth in the list of petroleum producing coun- 
tries. 

Such rapid growth, coupled with the discovery of signi- 
ficant fields in metropolitan France, and even in the im- 
mediate neighbourhood of Paris, has made the exploration 
and production side of the industry a very live topic among 
Frenchmen, and the book by M. Pierre has been written to 
explain the developments that have taken place. This it 
does very successfully. The author, who is not a petroleum 


technologist, has gained his reputation mainly in the field of 
mountaineering literature; in his venture into the field of 
oil he has succeeded in conveying the dramatic aspects of 


oil exploration, and whilst the book is written in an easy 


and journalistic style, it is none the less a valuable record of 


the present position of the French petroleum industry, 

principally from the production and economic aspects. 
After an historical introduction, the next chapters deal in 

turn with the three main areas of exploration, metropolitan 


France, ‘‘ black”? Africa, and the Sahara, giving a mass of 


information on exploration, drilling, production statistics, 
and especially details as to the various bodies, both private 
and state, responsible for the work. Natural gas is also 
covered. 

A separate chapter is devoted to a consideration of the 
resources, financial and other, involved, and, throughout, 
the part played by the numerous companies concerned and 
their financial interrelationships is clearly explained. 

A brief final chapter covers the bare outlines of refining 
and chemicals from petroleum (including maps showing the 
location of these industries in France) and is mainly con- 
cerned with how Sahara oil will affect the French market. 

The book can be recommended as giving an up-to-date 
(some of the facts mentioned refer to as recently as the first 
quarter of 1960) general view of the producing side of the 
French petroleum industry and especially of the somewhat 
complicated structure of company participation in the 
various fields and the part played by the State; main 
features of petroleum legislation are also summarized. 

There is a good index, in which the numerous abbrevia- 
tions denoting oil companies (e.g. CAREP, SNPA, TOPCO) 
are listed, so that the full titles can be found. The numer- 
ous marginal sub-headings (about two per page) are a help- 
ful feature for quick reference. ve 


Clays and Clay Minerals. Proceedings of the Seventh National 
Conference, Washington, D.C., October 20-23, 1958 
(International Series of Monographs on Earth Sciences, 
Vol. 5). Ed. Ada Swineford. London, New York: 
Pergamon Press, 1960. Pp. ix + 369. 60s. 


Since 1952, the National Research Council has brought 
together annually in conference many leading investigators 


of clays and clay minerals, and has earned the gratitude of 


other workers in the field throughout the world for the suc. 
cessive issues of the Proceedings. Although many aspects 
of the study of clays are discussed, each conference has had 
one or more leading themes; those of the seventh were re- 
gional mineralogy, and the effect of sea water on the pro- 
perties of clay. 

The volume opens with a long (80 pp) paper by White- 
house, Jeffrey, and Debrecht on the differential settling 
tendencies of clay minerals in saline waters, a topic of in- 
terest to geologists, oceanographers, and hydraulic en- 
gineers. The effects of chlorinity, temperature, the con- 
centration of clay, the pH range, and the addition of various 
organic compounds on the settling velocities of over 1500 
samples were investigated and are reported on in detail. 
The writers find support for the idea that the sedimenting 
entities in clay suspensions are not discrete solids, but 
rather ‘‘ coacervates,” or associations of clay particles 
with variable amounts of the liquid phase. 

A paper by Dorothy Carroll and Starkey discusses the 
effect of sea water on the hydrogen form of clays in relation 
to exchange capacity and the removal of SiO, and Al,O, 
in solution. 

In a group of papers on regional mineralogy such topics 
as the bottom sediments of the Rappahannock River, Vir- 
ginia, the distribution of clay minerals in the Gulf of Mexi- 
co, the clays of the Northern Atlantic Coastal Plain, and 
those of the Morrison Formation on the Colorado Plateau are 
discussed. Pinsak’s and Murray’s paper on the Gulf of 
Mexico shows that, while the nature of the source material 
strongly influences the regional pattern, diagenetic changes 
are also important. 

Some more general papers on techniques and experimen- 
tal mineralogy include a penetrating study by Parrish on 
the X-ray diffractometry of clay minerals, in which the 
instrumental and other factors that contribute to the 
accuracy of the method are fully discussed. Schwartz 
writes on the employment of X-ray methods in determining 
the content of aluminous clay minerals in rocks, by way 
of calibration with artificial mixtures, and Barshad reports 
that the X-ray identification of soil-colloids is facilitated if 
the clay pastes are not allowed to dry after extraction. 

An attempt to synthesize illite hydrothermally is re- 
ported by Charlotte Warshaw, who finds that an illite-like 
mineral is formed from a gel of appropriate composition at 
pressures over 10,000 psi and temperatures between 250° 
and 500°C. At higher temperatures well-crystallized micas 
result. 

The volume is produced in the high standard associated 
with Pergamon Press. There are several plates of electron 
photomicrographs of clay minerals, printed on glossy paper 
with margins, but although they are as accurate reproduc- 
tions of the originals as those in, say, the Proceedings of the 
Third Conference, they do not have the dramatic pictorial 
impact of the plates in the latter volume. One must except 
the striking photograph of colloidal gold particles adsorbed 
at discrete sites on the edges of kaolinite crystals which 
illustrates Stubiéan’s paper on clay mineral research at the 
Institute for Silicate Chemistry, Zagreb. 

Workers in clay mineralogy and related fields have come to 
look to ‘‘ Clays and Clay Minerals ’’ for sound contributions 
to the complex of studies that these seemingly unimpressive 
materials have stimulated. The present volume takes its 
place worthily with the earlier ones, and will be a necessary 
addition to many libraries. R. W 
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Gas Times. The register of the gas industry, 1960. 
Watford, Herts, Gas Publications Ltd, 1960. 240 p. 


RowLanp, J., and CapMAN, B., 2nd baron. Ambassa- 
dor for oil: the life of John, first Baron Cadman. 
London, Herbert Jenkins, 1960. 191 p. 


ORGANISATION FOR EUROPEAN EcoNnoMIc CO-OPERATION. 
Towards a new energy pattern in Europe: a report pre- 
pared by the Energy Advisory Commission under the 
chairmanship of Professor Austin Robinson. Paris, 
OEEC, 1960. 125 p. 


Benson, 8. W. The foundations of chemical kinetics. 
New York [etc], McGraw-Hill, 1960. 703 p. 


JunoeErs, J. C., and others. Cinétique chimique appli- 
quée. Paris, Société des Editions Technip, 1958. 
774 p. 


AmerRIcAN CHEMICAL Society. Abstracts of papers, 
137th meeting, Cleveland, Ohio, April 5 to 14, 1960. 
Washington, ACS, 1960. Various paging. 


VALLENTINE, H. R. Applied hydrodynamics. Lon- 
don, Butterworths Scientific Publications, 1959. 
272 p. 
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TurnER, F. J.,and VERHOOGEN, J. Igneous and meta- 
morphic petrology. 2nd ed. New York, McGraw- 
Hill, 1960. 694 p. 


Topp, D. K. Ground water hydrology. New York, 


John Wiley and Sons, Inc., 1959. 336 p. 
Mepicr, M. Les utilisations du gaz naturel. Paris, 
Dunod, 1959. 241 p. 


Fay, L. G., ed. Tanker directory of the world. Lon- 
don, Terminus Publications Ltd, 1960. 285 p. 


WakeEFIELD, C. C., anD Company LimiTEeD. Road 
vehicle lubrication. [3rd ed.] London, C. C. Wake- 
field & Co. Ltd, 1959. 76 p. 


Overseas GEOLOGICAL SuRvEYs. Mineral resources 
division. Statistical summary of the mineral in- 
dustry: World production, exports and imports, 
1953-1958. London, H.M.S.O., 1960. 389 p. 
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OILFIELD EXPLORATION AND EXPLOITATION 


possibilities. In early days areas were first selected near 
seeps, for these demonstrated the presence of an oil source, at 
least in the long-shot areas. In fairway areas source rocks 
are established and reservoir rocks are known to exist, so 
attention is paid almost exclusively to structure. 

Choice of areas for exploration is influenced greatly by the 
total funds available for exploration. Some areas can be 
tackled with small resources; others require large resources. 


GEOLOGY 


1756. Philosophy for exploration. H. C. Pyle. J. Petrol. 
Tech., May 1960, 12 (5), 17-19.—In some areas tracts may be 
small, drilling costs moderate, and the ratio of discovery to 
dry holes good, but the finds are not large. It may also be 
easy for small operators to get financial aid. Other areas may 
have more costly wells, relatively large tracts available, some- 


times thick sands, with the possibility of large finds. Rentals 
may be high, calling for quick action. These fairway areas 
were initially long-shot areas in which results were difficult to 
predict. 

Political, geographical, market, and added-cost considera- 
tions must be included in reviewing foreign exploration 


A balanced programme should include activity in several fair- 
way areas, domestic and foreign, with a modest appropriation 
for long-shot exploration. 

Oil-finding talent should not be misused. If plays worked 
up and recommended are never leased and drilled the explora- 
tion team becomes dispirited. It may be preferable for a 

AA 
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senior geologist to do geology while his junior handles all 
related activity. The money, equipment, and manpower of 
an exploration company should be directed towards keeping 
exploration teams effectively at work. G. D. HX. 


1757. Helicopter geology is faster, cheaper, when going is 
tough. J.C. Walper. Oil Gas J., 15.8.60, 58 (33), 150-2.— 
Use of helicopters is an inexpensive method of mapping in- 
accessible regions, enabling geologists to devote up to 95% 
of their field time to actual mapping. A helicopter geological 
survey of 100,000 sq miles in the Peel Plateau of N Canada 
recently took only 90 days. The party consisted of four 
geologists, three assistants, two pilots, one mechanic, and three 
others. One helicopter was used between the base camp and 
a number of secondary temporary camps. The base camp was 
served by an ordinary plane. J.C. M. T. 


1758. Jurassic wildcatters scoring regularly. Anon. Oil 
Gas J., 15.8.60, 58 (33), 98.—Six fields have been discovered 
in the current year and a seventh seems assured in Jurassic 
formations in E Texas. Ten wildcats and two development 
wells are under way. The discoveries are mainly of gas- 
condensate, from the Smackover and Cotton Valley forma- 


1759. Oil in Trenton synclines. R. J. Burgess. Oil Gas J., 
15.8.60, 58 (33), 124-31.—Along the Scipio—Albion trend in 
Michigan, oil and gas is found in the Middle Ordovician 
Trenton and Black River limestones in synclines. There are 
already three fields (Dover, Scipio, and Colchester), the oil 
coming from porous secondary dolomite associated with 
fracture zones along the synclinal axes. In the Dover field 
(discovered 1917) preferred zones of dolomitization are rela- 
tively pure limestones with a somewhat clastic texture, be- 
lieved to have had originally a higher permeability than the 
zones not now dolomitized. The pool is 4 miles long by 2100 
ft wide and is now depleted after producing 12-4 billion cu ft 
gas and 240,000 brl oil from 38 wells. The Scipio pool (dis- 
covered 1955) measures ca 23 miles by 3500 ft. Preferential 
dolomitization of purer limestone is present, but to a lesser 
extent than in Dover. At the beginning of 1960 the field had 
produced 2,760,000 brl oil, and daily production was ca 
11,000 brl from 107 wells. The Colchester pool (discovered 
1959) produced 52,000 brl oil in the first six months operation. 
Source of oil and gas in the various Trenton fields is believed 
to be the Trenton itself and Upper Ordovician shales. Frac- 
turing accompanied the formation of the synclines in the late 
Ordovician or early Devonian. Isopachites show that shrink- 
age accompanied dolomitization. Subsurface geological 
studies are considered the best exploration method. 
J.C. M. T. 


1760. First Cambrian oil sparks Western Nebraska exploration. 
J. A. Kornfeld. World Oil, 1.8.60, 151 (2), 78.—The first 
discovery of Cambrian oil in Nebraska is reported from Red 
Willow County. Barth 1, the wildcat drilled 7} miles N of 
the Pennsylvanian Ackman field, on test swabbed 7} brl/hr 
after acid wash of the pay zone in Lamotte (Reagan) sandstone. 
Production comes from ca 3400 ft, and porosity was 26°, with 
30-35°(, water saturation. The sandstone is fine to coarse 
grained, calcareous, and rests with an angular unconformity 
on an eroded basement complex. The well entered pre- 
Cambrian basement at 3453 ft, and some oil was found in 
overlying granite wash. Elsewhere in the area there is active 
development of Pennsylvanian oilfields. The regional geology 
of the area is briefly outlined. C. A. F. 


1761. Abo Reef: southwest’s hottest area. Anon. Oil Gas 
J., 11.7.60, 58 (28), 66-7.—Eddy and Lea Counties, SW New 
Mexico, are currently among the busiest drilling areas in the 
U.S.A. Target is the Abo Reef, 850-1000 ft thick, lying 
between the Wolfcamp and Yeso formations at depths of 


4500-8300 ft. Reserves range from 10,000 to 25,000 brl/acre. 
First oil was found in 1951 at the Lovington field, and in 1958 
the Empire Abo pool was discovered 50 miles to the W. The 
reef follows a sinuous course. J.C. M. T. 


1762. New strikes pop up all over Lea County. F. J. Gardner. 
Oil Gas J., 1.9.60, 58 (31), 201.—There have already been 13 
significant discoveries during 1960 in Lea County, New Mexico, 
Some of these are from wildcats and others from extensions, 
but generally there has been a marked increase in drilling 
activity. Recent finds are briefly noted, the latest being 
1-33 Union State, which found 1224 bd from Permian Wolf. 
camp at 9952-9980 ft. A map shows the location of the 
13 discoveries, which are tabulated. Reservoirs range from 
Wolfcamp through Pennsylvanian to Ellenburger. C. A. F. 


1763. Canadians watch two British Columbia wildcats. F. J. 
Gardner. Oil Gas J., 25.7.60, 58 (30), 293.—Two wildcats 
are »eing drilled in S-Central British Columbia in an area 
where little is known of the subsurface geology. These are the 
first wells to be drilled in this area, but there has recently been 
active leasing. Much seismic reconnaissance has been carried 
out. The region lies in a plateau between the Coast Range 
and Cariboo—Monashee ranges. Geology is highly complex, 
with many fault blocks of large displacement and with vol- 
canic and metamorphic rocks exposed at surface. Best 
prospects for reservoir rocks are in Cretaceous and Tertiary 
beds, and there are believed to be Permian and Trias source 
beds at depth. Hydrocarbon traces have been found at out- 
crop. Glacial deposits and rugged terrain will hamper 
exploration in this area. C.A. F. 


1764. Canadian explorers ponder new province in Central 
British Columbia. H.P.Trettin. Oil GasJ., 15.8.60, 58 (33), 
142-8.—The geology of the Fraser River area between 
Lillooet and Big Bar is described, and the petroleum possi- 
bilities of this area and of Central British Columbia in general 
are considered. The oldest rocks present are Middle and 
Upper Permian, followed by the Triassic. The Jurassic is 
absent, but the Cretaceous and Tertiary are present. Most 
of the succession is marine, but it includes volcanic rocks, 
especially in the Upper Tertiary. Possible petroleum source 
and reservoir rocks occur, but the degree of deformation of the 
early Tertiary and earlier strata makes the chances of finding 
economic pools slender. J.C. M. T. 


1765. Arctic islands allow fast photogeologic evaluation. 
F. C. Brechtel and D. B. Gould. World Oil, July 1960, 151 
(1), 103.—Aerial photographs have proved very useful in 
interpreting the regional geology of the Canadian Arctic 
islands, where field surveys involve very high transport costs. 
The field season is short and the islands offer almost ideal 
conditions for aerial mapping, with absence of forest cover and 
little glacial cover. Snowfall is light and melts rapidly in 
continuous summer daylight. The regional geology of the 
area is outlined; it covers some 500,000 sq miles, of which ca 
half offers no oil prospects. The remaining area, particularly 
in the NW, consists of Paleozoic and younger rocks probably 
reaching 80,000 ft and shows a variety of structures. The 
Arctic Archipelago has been divided into four major units: 
Shield, Arctic Lowlands and Plateau, Inniutian Region, and 
Arctic Coastal Plain. Examples of aerial photographs with 
photogeological interpretation are included. C. A. F. 


1766. Rigs hit twice in Colombia. Anon. Oil Gas J., 1.8.60, 
58 (31), 104.—Santos 1, a wildcat ca 34 miles NE of Barranca 
Bermeja, Colombia, has been completed as a producer from 
two zones. One at 8992 ft flowed at the rate of 570 bd of 
37-6° API oil through a 4{-inch choke, with a gas/oil ratio of 
1800:1; 1600 bd through a $%-inch choke, with a GOR of 
900:1; and 2500 bd through a 34-inch choke, with a GOR of 
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900:1. Another at 8809-8839 ft flowed at the rate of 1644 bd 
of 36° oil through a 34-inch choke with a GOR of 1150:1. 
Guavio 1, ca 65 miles E of Bogota in the Colombian Llanos, 
was completed as a dual producer. The interval 6890-6914 ft 
in the Oligocene tested 438 bd of 37° API crude though a 
-inch choke, and the interval 7672-7728 ft in the Eocene 
tested 342 bd of 39° crude through a 32-inch choke. This well 
is the first to be drilled in the Llanos foothills. J.C. M. T. 


1767. Which holds the high cards—North Africa or the Middle 
East? F.E. Wellings. Oz Gas J., 11.7.60, 58 (28), 80-5.— 
The Saharan and Libyan deserts are comparable in size with 
those of Saudi Arabia and Iran, but the oil reserves of the 
Middle East are over 27 times those of N Africa. Proximity 
of the N Africa fields to markets has exaggerated their 
importance. Major differences in geology of the two produc- 
ing areas make it unlikely that the reserve position will be 
reversed in the future. Middle East reserves are estimated to 
be equally divided among Tertiary, Cretaceous, and Jurassic 
rocks, which are 20,000—30,000 ft thick; the main Saharan 
reserves are in Palzozoic sandstones, and in Libya in the 
overlying Upper Cretaceous and Lower Tertiary strata, with 
only 12,000 ft of sediments above the basement. Ten 
significant new discoveries were made in the Middle East 
in the past year. Of 360 wells drilled to the end of 1959 in 
N Africa 140 were dry. The history of exploration in the 
Middle East and N Africa, and geology of each, is summarized. 
J. 


1768. Hassi Messaoud-Saharan oil giant. C.de Lapparent and 
P. Albert. World Petrol., June 1960, 31 (6), 43.—The Hassi 
Messaoud field in the French Sahara was found in June 1956 
following a seismic refraction survey. The Palzozoic 
structure shows an elliptical anticline oriented NNE-SSW 
with dips of less than 4°. Productive area, as defined by the 
oil-water contact, is approx 1500 sq km. The reservoir is at 
ca 10,000 ft and consists of Cambrian quartzitic sandstones 
which are channelled and eroded in the upper part; it is over- 
lain unconformably by Trias clayey sandstone, which in turn 
is overlain by a saliferous series, the true cap rock. Mio- 
Pliocene overlap in near surface beds obscures the deeper 
structure. 

Porosity and permeability are closely related to the petro- 
graphy of the sandstones, which are medium- to coarse-grained, 
and cement ranges from siliceous at the top to mainly argil- 
laceous at the base. Four main productive zones can be 
distinguished, from top to bottom: Q, R,, Rz,and R;. Details 
of the petrography and reservoir characteristics of each are 
given; porosity and permeability are shown to be a function 
of the degree of cementation. 

Ca 50 development wells have been drilled on a square grid. 
Average depth of the oil-water contact is 11,154 ft. Reser- 
voir oil gravity is 0-65, bubble pressure is 165-200 kg/sq cm at 
reservoir temp 118° C, and initial pressure is 483 kg/sq em. 
It is not clear whether all the oil in the reservoir is “ live,” 
but the area possibly contains ca 19 billion brl in place. A 
stratigraphic section, maps, and cross-section of the field are 
included. AF. 


1769. Major Algerian field confirmed. Anon. Oil Gas J., 
1.8.60, 58 (31), 103.—Wildcat Ohanet 2 in SE region of the 
Sahara near the Libyan border of Algeria and N of the 
Edjele—Zarzaitine fields has tested at the rate of 2000 bd of 
38° API crude though a }-inch choke from an 85-ft pay in 
Lower Devonian sand at 7650 ft. The well is a 4-mile stepout 
to the N from, and structurally higher than, the discovery 
well Ohanet 1, which tested 1900 bd earlier in the year. 


1770. Mali opens second French Sahara. Anon. World 
Petrol., April 1960, 31 (4), 64.—An extensive sedimentary 
area has been opened for exploration in the new Mali Federa- 
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tion (Senegal and Sudan) on the W coast of Africa. The area 
is largely untested, but there are many seeps. A new Petro- 
leum Code became effective in Jan 1960, and this provides 
inducements to investment, generally more favourable than 
the Sahara Code. Dakar is the main oil consumer, the internal 
market averaging ca 40,000 bd. There is no refinery in the 
country, but one is planned. There are three main sedi- 
mentary basins: the Cretaceous—Tertiary basin of Senegal, 
the Palzozoic basin of W and Central Sudan, and the Cre- 
taceous—Eocene basin in the E Sudan. Exploration has been 
carried out in the first of these, but the others are almost 
completely unexplored. The geology of the basins is briefly 
outlined, and details of the Mali Petroleum Code are given. 
Maps show permit areas and drilled wells. C. A. FF. 


1771. Stratigraphic value of Nanno fossils in the North-West 
German Tertiary. (In German.) E. Martini. Erdél u. 
Kohle, 1959, 12, 137-40.—Formerly only fractions >0-1 mm 
for obtaining microfossils for stratigraphic determination of 
strata were investigated. Material <0-1 mm was washed 
away in elutriation, thus all the nannoplankton was lost. 
Specimen preparation for microscopic examination is de- 
scribed. An index fossil table of the stratigraphic distribution 
of some important coccolithophorids in the upper Upper- 
Eocene, middle Upper-Eocene, lower Upper-Eocene, is pre- 
sented. Comparison is made with samples from the Yazoo- 
clay of the Mississippi region of N America. R. T. 


GEOPHYSICS AND GEOCHEMICAL 
PROSPECTING 


1772. New tools for the geophysicist. Anon. World Petrol., 
March 1960, 31 (3), 48.—There have been significant new 
developments in geophysical equipment and techniques during 
the past year, and these are briefly described. An airborne 
gravity meter has been developed so that accurate gravity 
and magnetic data can be rapidly obtained simultaneously. 
New methods of positioning aircraft without using ground 
stations have been devised. An improved Sonoprobe makes 
use of one boat and uses a detonator gun as a source for 
obtaining variable density records repetitively as the boat 
moves at @ constant speed; reflections have been obtained 
from depths down to 800 ft or more. Other developments 
are noted. C. 


1778. New system cuts marine seismic costs 80 to 90°,. Anon. 
World Petrol., March 1960, $1 (3), 52.—A new marine seismic 
system has been developed for continuous profiling. It 
obtains good reflections from depths down to 8000 ft and gives 
consistent results from 4000 to 5000 ft. Energy is obtained 
from underwater explosions of propane and oxygen detonated 
by a spark. Shock waves are created at 3-sec intervals with 
a distance of 18 ft between shots at a boat speed of 4 mph. 
Signals are detected by a cable towed behind the boat, and 
the record is presented in variable density form. Details of 
the equipment are given briefly. C. A. ®. 


1774. Continuous seismic profiler. A. E. Pallister. Oil Gas 
J., 15.8.60, 58 (33), 132.—A continuous seismic profiler for use 
aboard shallow-draught boats has been developed in Canada. 
Depth of penetration is 4000 ft. The sound source consists 
of a chamber in which a mixture of propane and oxygen is 
repeatedly exploded, giving rise to waves of ca 35 cycles/sec. 
Four hydrophones are strung on each of four cables; recording 
equipment uses magnetic tape and weighs 900 lb. Surveying 
is performed by short-range radar and camera, in con- 
junction with air photographs. +. 


1775. How a “ stub ” seismic crew operates. Anon. Oil Gas 
J., 4.7.60, 58 (27), 152.—A “ stub ”’ crew in a seismic party 
involves a minimum number of personnel and is used for 
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experimental or short special work. The crew comprises only 
six men, compared to the standard ten or more. Work of a 
‘“* stub ” crew in E Texas is briefly described, and it has proved 
to be flexible, efficient, and economical. It is used primarily 
for determining which techniques are most applicable to a 
specific area and how to obtain the best records. The party 
shoots additional short-line control in areas already worked 
and can evaluate small-acreage blocks, rework lines previously 
shot using a new approach, and can direct basic research in 
seismic techniques. The field boss is the observer, who is also 


the party manager. C. A. F. 


1776. The Stratigraph—a new research device. E. Merlini. 
World Petrol., March 1960, 81 (3), 50.—A new seismic device 
known as the Stratigraph has been developed in order to 
obtain supplementary data for correlating the stratigraphic 
data normally recorded in seismic surveys. The equipment 
summarizes and integrates with respect to time the energy 
received by all geophones on the surface spread of the con- 
ventional record as it is recorded. The results are shown as a 
separate trace on the seismogram, and it can be used to corre- 
late the energy received from specific strata. Results have 
been compared to well logs, and in areas of low dip good 
comparisons have been obtained. C.A. F. 


1777. U.S.A. and Canadian stratigraphic studies. Anon. 
World Petrol., March 1960, 31 (3), 51.—Research on the 
Stratigraph, a new seismic device which produces a vertical 
record similar to a well log, has been carried out in Canada. 
Results are briefly described. C. A. F. 


1778. Airborne gravity meter tested. Anon. World Petrol., 
March 1960, 31 (3), 53.—An airborne gravity survey has 
recently been successfully carried out in the Mojave Desert, 
California. Hitherto airborne gravity surveys have been 
considered impractical, since gravity variations to be measured 
are minute compared to the acceleration forces resulting from 
the aircraft’s motion. The meter used was the LaCoste and 
Romberg airborne gravity meter, and gravity values accurate 
to ca 10 mg have been obtained. A later test in 1959 in the 
Imperial Valley had a comparable accuracy, showing that 
reliable gravity contour maps can be constructed from air- 
borne observations. Such a survey could not provide as much 
detail as a ground survey, but could be very useful for broad 
reconnaissance. C. A. F. 


1779. The Decatrack. Anon. World Petrol., March 1960, 
81 (3), 60.—A new magnetic recording device for compositing 
seismic records has been developed. It is the Decatrack 
Lateral Displacement Recorder, which can be fitted to any 
Techno T1-401 type tape transport. It can operate as a slave 
unit remotely controlled by the tape playback machine in a 
processing centre. It consists of a group of special magnetic 
heads (up to 48) mounted in a-‘movable carrier which is sus- 
pended between the end plates of the T1-401 record reproducer. 
The device improves the signal-to-noise ratio, and this is 
proportional to the square root of the number of samples 
taken when the wanted signal is in phase and the noise is 
random. C. A. F. 


1780. Gravimetric survey of the Lacq structure. (In French.) 
L. Pekar. Bull. Ass. frang. Tech. Pétrole, May 1960, (141), 
444-52.—The Lacq structure was not shown clearly by a 
Thyssen gravimeter survey made in 1945. A new survey 
was made in 1958 along a seismic profile line. In calculating 
the Bouguer anomaly, relief effects were removed best by 
using a density of 2-2. The anomaly showed the crest of the 
Lacq structure well, although it appeared within a broad 
sagging feature. The extent of the anomaly is dependent on 
the choice of the regional gradient. This must take note of 
the negative effect of the Triassic salt series. The residual 
anomaly has been compared with the theoretical anomaly. 
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The top of the Cretaceous is indicated by an anomaly of ca 
3 milligal. Lateral changes in the lithology of the Lower 
Cretaceous and faulting may have caused irregularities in the 
form of the anomaly. Detailed gravity surveys may reveal 
Albo-Aptian reefs. G. D. H. 


1781. New light on isopach residual values in gravity inter. 
pretations. W. F. Stackler. Oil Gas J., 15.8.60, 58 (33), 
153.—Bouguer gravity data is often interpreted by assuming 
that the regional trend has constant amplitude and direction 
over @ certain area, and can therefore be represented by a 
plane. An alternative approach is discussed in which the 
regional gravity is considered as a function of the radius 
fixing the surroundings. The accuracy of residual values 
obtained in this way and methods of depth estimation are 
considered. J.C. T. 


DRILLING 


1782. Rotary drilling in low pressure loss formations. 1. Origin 
and causes of mud loss. K. Hartland. Petroleum, Lond., 
1960, 28, 291.—It is shown that the loss of mud into the forma- 
tion can cause the cost of drilling to increase considerably, 
Mud loss occurs into cavities, fissures, etc., of the formation in 
the presence of a down-hole pressure. Various types of 
formation which are (or tend to become) permeable are listed: 
these vary from karstic caverns to types of sand and gravel. 
In the latter type, usually only partial loss occurs unless 
artificial fractures are produced. The cause and effect of 


fractures and the effect of pressure are dealt with. 
G. D. F. 


1783. How high rotary speed shortens bit life, increases drilling 
costs. R. A. Cunningham. Oil Gas J., 11.7.60, 58 (28), 
91-6.—Lab drilling tests on granite showed that in an 
abrasive formation rock-bit footage goes down and costs rise at 
high rotary speeds. Total bearing revolutions before failure 
are independent of rotary speeds in the range 160-1060 rev/ 
min. The amount of penetration per revolution decreases 
as rotary speed increases, and lower footage per bit results 
whether bearing failure or tooth wear is the limiting factor in 
bit life. To minimize costs rotary speed should increase as 
bit dulls. J.C. M. T. 


1784. Development and field use of a high-frequency gas- 
operated rotary-percussion drilling tool. G.C. Howard, R. P. 
Vincent, and J. B. Wilder. J. Petrol. Tech., May 1960, 12 
(5), 20-6.—Air drilling was introduced in the early 1950s, and 
is routine in some areas. The water control problem is being 
tackled, thereby increasing the scope of this technique. In 
rotary-percussion a hammer is incorporated, and impacts of 
1700-2700/min were used in tests. In shallow tests bit type, 
wt, rev/min, hammer wt, and impact rate were varied. Field 
tests were made in nine areas. A two- or three-fold increase 
in drilling rate was observed in relation to air rotary drilling. 
Bit footages increased up to four times in field tests. Stan- 
dard bit patterns with reinforced welds and bearing plugs are 
desirable. The air vol and pressures needed for percussion 
rotary were compatible with the compressor equipment avail- 
able for air rotary drilling, and it seems that the percussion 
device further decreases well costs over air rotary. 

Injection of a water soln of foaming agent successfully 
handled a water influx of 100 brl/hr in one well. G. D. H. 


1785. Rotary-rig activity continues its steady downward trend. 
Anon. Oil Gas J., 25.7.60, 58 (30), 158.—The number of 
rotary rigs in use in the U.S.A. and W Canada at mid-year 
1960 was 1928. The average number running for the first six 
months was 1919, compared with 2189 during 1959 and 2022 
in 1958. There was a relatively small increase in drilling in 
Michigan, Mississippi, Louisiana offshore, and S Texas (mainly 
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Gulf Coast). An average of 9-8 wells was completed per rig 
during the first six months of 1960. J. FT. 


1786. Special rig designed for Mobil oil drilling campaign in 
Libya. Anon. World Petrol., April 1960, 81 (4), 76.—A rig 
designed for desert use in Libya is briefly described. It con- 
sists of drawworks, mast, mud pumps, utility unit, and sub- 
structure mounted on separate trailers, each with sand- 
flotation tyres, 63 inches dia and 23 inches wide, to give sure 
footing. The substructure bogie is designed so that, when 
moving to a new location, the mast and drawworks trailer can 
be removed, the substructure being raised, and the wheels 
swinging down and pinned in position to give 20 inches of 
road-bed clearance. An aquatower cooling system is provided 
in addition to the radiators; field temp can range up to 
130° F. C. A. F. 


1787. Air-hammer drilling in the Permian Basin. H. F. 
Downs. Petrol. Engr, June 1960, 32 (6), B90.—Five wells 
in the Permian Basin of W Texas have been drilled by the air- 
hammer technique. Data on the rates of penetration, hole 
deviation, and bit life are presented. It is concluded that this 
method results in increased penetration rate and bit life, and 
reduced hole deviation. G. D. F. 


1788. Percussion drilling tool increases bit footage. W. E. 
Liljestrand. Petrol. Engr, July 1960, 32 (7), B21.—An air- or 
gas-operated percussion drilling tool operating at 1800 blows/ 
min has been tested. It is found that the average bit 
footage using this method is 1-3 times as great as with air- 
rotary drilling. Field tests comparing the percussion method 
with conventional methods are reported, and there are numer- 
ous photographs of bits used in various formations. Some 
notes are given on drilling techniques with the percussion tool. 
G. D. F. 


1789, Low-solids mud resists contamination. H. E. Mallory 
etal. Petrol. Engr, July 1960, 32 (7), B25.—The paper out- 
lines the requirements for the colloid for making a low-solids 
mud using salty or contaminated water. It has been found 
that a modified guar gum, the chemical composition of which 
is given, appears to meet these requirements. Field per- 
formance data and performance characteristics are presented. 
The preparation, maintenance, and testing of muds using 
guar gum are outlined. G. D. F. 


1790. Current oil industry fishing techniques and tools in cased 
holes. W. Medders and D. U. Skinner. World Oil, 1.8.60, 
151 (2), 47.—-A comprehensive and detailed description of 
current methods used for fishing in cased holes is given. 
Fishing techniques and equipment are being continually 
improved in order to reduce drilling costs, and latest methods 
and tools are illustrated by diagrams and photographs. 
C. A. F. 
1791. Slim hole completions reduce well cost 35%. J. G. 
Bonsall. Oil Gas J., 18.7.60, 58 (29), 96-9.—Cost data show 
that Hudson’s Bay Oil and Gas Co saved an average 35% by 


‘making slim hole completions in the Pembina field. The 


major saving is in materials, not in drilling. Equipment and 
operations are described. When cementing, oil and acid are 
used to displace the plug instead of mud, and wells are then 
fractured. Associated dual completions are sometimes made 
by cementing two parallel 2j-inch tubing strings in the hole. 
Production has been by pumping, intermittent (stop-cock) 
flow, and plunger lift. J.C. M. T. 


1792. Wells drop 3000, footage 7,000,000. Anon. Oil GasJ., 
25.7.60, 58 (30), 150-7.—Total number of well completions 
in the U.S.A. during the first six months of 1960 was 21,356, 
compared with 24,367 for the same period of 1959, the corre- 
sponding footages being 100,588,709 and 93,278,096 respec- 
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tively. Exploration wells accounted for 4708 completions, of 
which 417 were oil, 50 condensate, 151 gas discoveries, and 
4090 unsuccessful. There was a total of 1249 completions in 
Canada, with a footage of 6,375,292. Number, footage, and 
type are listed by states. J.C. M. T. 


1793. Dry-hole costs trimmed in Williston Basin. K. P. 
Swenson and H. G. Schmit. Oil Gas J., 25.7.60, 58 (30), 
211-16.—The cost of drilling a dry hole in N Tioga field, 
Williston Basin, has been cut to $47,000 from $73,000 ca a 
year ago. Drilling time has been cut by 43%. These gains 
are attributed to improvements in muds and hydraulics and 
were found to become more important with depth. Principal 
changes were to drill shallow bentonitic formations with salt 
water in place of fresh; deeper limestones and evaporites 
were drilled with low solids, high water-loss muds in place 
of slightly heavier, more viscous muds with lower water-loss; 
optimum circulating rates were discovered by experiment and 
used. J.C. M. T. 


1794. Killing three birds with one stone. R.J. Riggs. World 
Petrol., March 1960, $1 (3), 44.—Sonic logging has been rapidly 
and widely accepted by the oil industry. It is invaluable for 
bed identification and correlation, and when used in con- 
junction with resistivity data saturation values may be com- 
puted. It has proved reliable for quantitative porosity studies 
and is a generally useful tool for the geologist, engineer, and 
geophysicist. C.A. F. 


1795. Simplified log interpretation. 2. T. Walker. Petrol. 
Engr, June 1960, 32 (6), B66.—This part commences with a 
discussion of the induction log, the guard log, and the FoRxo 
log (a variety of porosity log). Methods of carrying out calcu- 
lations from the logs are illustrated by examples, which show 
the utility of the combinations of guard-FoRxo and induction- 
FoRxo logs. G. D. F. 


1796. What to do when a well “ kicks ” while making a trip. 
T. B. O’Brien and W. C. Goins, Jr. Oil Gas J., 4.7.60, 58 
(27), 110-15.—From 50 to 70% of all blowouts occur while 
making a trip. Muds with high gel strength and vise com- 
bined with small annular clearances promote swabbing. 
Early stages of swabbing can be undetected owing to diffi- 
culty of measuring accurately the vol of mud put into the 
hole to replace drill pipe pulled out. Small active mud bits 
are of assistance, if necessary as small as 10-20 brl, calibrated 
by 1 brl. If well flows, drill pipe should be returned as near 
bottom as quickly as possible, to reduce mud vol needed to 
kill well. If bit can be returned to bottom, increase in mud wt 
may not be necessary. If pipe is stripped into the hole it 
should be kept filled with mud if possible. Stripping may be 
limited by pressure build-up in annulus beyond limit forma- 
tions or equipment can stand, and in this case heavier mud 
will be needed to kill well. Correct wt increase is important. 
Normal is to be preferred to reverse circulation. 
J.C. M. T. 


1797. Stuffing-box lubricator saves mud pumps, rods, and 
packers. E. McGhee. Oil Gas J., 4.7.60, 58 (27), 89-90.— 
Life of mud pump rods and packing is extended by using an 
automatic stuffing-box lubricator. Grease is injected into an 
annulus in the centre of each stuffing-box by an air-operated 
injector valve. The timing of the injections is governed by 
an electric clock and variable to suit all conditions; none 
occurs when the pumps are inactive. A lightweight high 
temp waterproof grease with 10-20% graphite is recom- 


1798. Gulf shows how to drill a mile a day over water. E. 
McGhee. Oil Gas J., 18.7.60, 58 (29), 66-7.—An offshore rig 
in Timbalier Bay, S Louisiana, recently drilled 5412 ft in 
24 hr, 5114 ft of it with one 9j-inch bit. The high rotary 
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speed of 225 rev/min was used, together with a bit wt of 
60,000 lb and jet vel of 510 ft/sec. The record interval was 
from 2043 to 7455 ft. Two 2000-hp pumps provided the mud 
at 620 gal/min and 3500 psi. The high rate of drilling is said 
to reduce costs per well. J.C. M. T. 


1799. One-trip sampler is real time saver. P. Chisholm. Oil 
Gas J., 18.7.60, 48 (29), 111—A new multiple-zone sampler 
combines the advantages of the regular packer-type drill- 
stem test with those of the wireline tester. The lower half of 
the tool, containing the test ports and packers, is run on drill 
pipe, while the upper part, containing the sample chamber 
and necessary valves, is run on wireline inside the drill pipe. 
Samples of up to 25 gal each may be taken from several 
formations for one trip of the drill pipe. Most components 
are standard equipment. J.C. M. T. 


1800. A novel solution for operations considered impossible: 
carbide of tungsten tools. (In French.) M. Labouysse and 
G. Lallemand. Bull. Ass. frang. Tech. Pétrole, May 1960, 
(141), 455-72.—In Lacq 109 the 7-inch casing became frozen 
at 3683 m when it was being run. Attempts to free it by the 
conventional steps failed. 3621 m was recovered in stages. 
Some evidence was considered to show the hole section to 
have a somewhat spiral form resulting from turbo-drilling. 
Moreover, there had been some sticking before reaching 
3683 m. 

Details of the recovery operations are given. Below 3429 m 
the casing down to 3621 m was recovered by making in succes- 
sion a series of cuts which allowed removal of the casing in 
short lengths. At this stage some of the recovery equipment 
became jammed in the remaining casing. Carbide mills 
were used to destroy this casing. The fishing operations 
occupied 14 months. G. D. H. 


1801. New cement additive cuts water loss without the usual 
side effects. E.McGhee. Oil GasJ., 1.8.60, 58 (31), 119-21.— 
High water loss in cement slurries sometimes leads to bridging, 
high circulating pressure, and poor cement fill-up behind 
casing. Many materials previously used to control water 
loss did so by increasing slurry vise, and also tended to retard 
setting. 1—14°% of a new material (a high mol wt polymer) 
can reduce water loss to under 50 cc/30 min with little effect 
on vise, set strength, or setting time. It has been used 
successfully in 25 wells. J.C. 


PRODUCTION 


1802. Data measurement and load calibration. J. Zaba. 
Oil Gas J., 25.7.60, 58 (30), 214-16.—An understanding of the 
behaviour of the sucker-rod system is helped by the use of a 
pump dynagraph. This is installed immediately above the 
pump at the bottom of the string, and so records only the 
loads on the plunger. In new installations, load measure- 
ments cannot be made in advance, and design formule, 
despite their limitations, must be used. Two different 
formule for calculating max loads are compared, and a formula 
for calculating the minimum load is given. J.C. M. T. 


1803. Right foundations can cut costs. W. B. Bleakley. Oz 
Gas J., 1.8.60, 58 (31), 107-10.—Four principal types of 
foundations for pumping units are in common use, namely, 
standard poured-concrete foundations, portable (pre-cast) 
eoncrete foundations, universal concrete foundations, and 
gravel-and-timber foundations (for skid-mounted units). 
The universal concrete foundation is a pre-cast portable type 
arranged to take a wide range of alternative sized units. 
Cost of each type may be about the same until the first move, 
when the portable and gravel-and-timber types score. The 
poured type is advisable when loads are expected to be con- 
sistently high for a long period, but one operator reports 
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that units as large as 640,000 inch-lb have been successfully 
used on gravel-and-timber foundations. J.C. M. T, 


1804. High-volume pumping can up profits. R. W. Parker, 
Oi Gas J., 1.8.60, 58 (31), 115-18.—High-vol pumping is 
defined as the lifting of fluid at a rate of more than 3000 bd. 
The type of pump considered consists of a multi-stage centri. 
fugal unit driven at 3600 rev/min by a three-phase squirrel. 
cage submersible motor. Situations where high-vol pumping 
may be economic are: (1) when it becomes uneconomical 
to produce by conventional equipment because of high 
water-—oil ratio, including the case of highly fractured reser- 
voirs with active water drives after fracture oil has been de- 
pleted; (2) to obviate the effect of competitive offsets; (3) in 
some homogeneous sandstone reservoirs under active water 
drive and somewhat above bubble point; (4) if more rapid 
depletion will increase profit without materially reducing 
ultimate recovery. The method is only applicable where 
wells are capable of high productivities, after stimulation if 
necessary. To design the installation the productivity index 
curve is first obtained using conventional pumps, and extra- 
polated to the higher production rates. Extrapolated values 
usually require amendment after sustained high production 
and may call for a change in design after the first installation 
of high-vol equipment. One company’s field records are 
given to illustrate the economic advantages over conventional 
pumping in a suitable case. 


1805. How to determine pumping loads with hollow sucker 
rods. G.R.McDannold. Oil Gas J., 1.8.60, 58 (31), 112-14. 
—Hollow sucker rods, which serve both as tubing and rods, 
have many advantages, but the usual formulz for load cal- 
culation need amendment when applied to them. The Mills 
formula for calculating polished-rod load, PL, can be altered 
to PL(max) = (Wf + Wr)(1+C), where Wf = wt of oil 
inside the hollow sucker rod, Wr = wt of rods, L = length of 
stroke in inches, N = number of strokes/min, and C is the 
acceleration factor = N*L/70,500 (wt and loads in lb). Also 
PL(min) = Wr(1 — 0) —= the last factor is the 
buoyancy of the rods and becomes zero if the annulus is 
empty. Fluid friction inside the rods must be considered if 
production is over 100 bd for a 3-inch or 200 bd for a 1-inch 
rod. If the plunger dia exceeds the internal dia of the rod 
the latter will no longer be in tension on the downstrike, may 
therefore deflect and rub against the casing, and this friction 
must be allowed for. J.C. M. T. 


1806. How to weigh dual pumping wells. J. Chastain. Oil 
Gas J., 1.8.60, 58 (31), 111.—Dual completion pumping units 
pose difficulties in the dynamometer measurement of loads 
owing to closeness of the two polished rods. One solution is 
to extend each polished rod temporarily upward in turn, 
using a length of pipe slipped over the end of the rod, securing 
a standard dynamometer to the extension. Another solution 
is to use a new type of dynamometer which employs a C- 
instead of an O-shaped strain measuring member, leaving 
greater clearance and enabling wells with only 2-65 inches 
distance between centres to be weighed. 


1807. How to find your power requirements. J. Zaba. Oil 
Gas J., 15.8.60, 58 (33), 164.—Power needed at the polished- 
rod of a pumping unit may be obtained by calculating the 
hydraulic hp and assuming the lift efficiency, by use of em- 
pirical formulz, or by calculation from a dynamometer card. 
Efficiencies are very variable, but ca 50% is a typical figure. 
An empirical formula for determining the power lost in 
friction is: 


_ 1/8 Wr x 28x N 


33,000 


where H Py = hp to overcome subsurface friction, Wr = wt 
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of rods, lb, S = length of polished-rod stroke, ft, N = strokes/ 
min. Power requirements at the prime mover depend on the 
efficiency of surface equipment—usually ca 80%. Overall 
figures obtained are, at best, approximations. J.C. M. T. 


1808. How to cement dual tubingless completions. R. R. 
Angel. World Oil, July 1960, 151 (1), 97.—The first offshore 
dual tubingless completion has recently been carried out in 
the Copano 74 field, offshore from Aransas County, Texas. 
In this type of completion a good primary cementation is 
essential, and to ensure this the multiple strings were central- 
ized near the shoe through the pay zones. Both strings 
were reciprocated during cementing, and cementation was 
carried out with as high an annular velocity as possible. 
Details of the drilling and completion programme are given 
with diagrams. Total costs were $110,500, total depth of 
the well being 7450 ft. C. Ae. 


1809. Practical field techniques cut crude treating costs in cold 
weather areas. J. W. Hakeman. World Oil, July 1960, 
151 (1), 100.—Oil treating costs can be reduced by using 
optimum treating temp and proper application of chemicals. 
These can reduce vapour losses, increase equipment life, and 
eliminate operational hazards. Practical techniques for 
reducing these costs are discussed briefly as they apply to 
W Canada, where there are cold weather problems. 
C. A. F. 


1810. Field constructed gas anchors can save money. C. J. 
Merryman. World Oil, 1.8.60, 151 (2), 75.—Bottom hole gas 
separators have been used successfully in W Texas and SE 
New Mexico in increasing pump efficiency and production. 
Two types of field-constructed gas anchor—mud anchor sys- 
tems have been used: standard and oversized systems. 
These are shown in diagrams and both have a similar con- 
struction. They are designed to eliminate gas interference 
in pumping, in which efficiency is reduced by free gas or vapour 
which requires pumping in the same way as an equivalent vol 
of fluid. The gas anchor overcomes this problem by separat- 
ing the free gas from the fluid and permitting it to vent through 
the casing annulus. Separation is effected by using sufficient 
downflow area to allow the fluid to flow downward at a lower 
rate than the rise of the gas bubbles. When fluids and gas 
rise past the anchor, part of the free gas separates and rises 
up the annulus, and as the pump draws fluid through per- 
forations in the mud anchor additional gas is separated by 
agitation and flows back through perforations into the casing 
annulus. refs. C. A.B. 


1811. Unique gas lift hookup used to dewater gas wells. 
J. A. Ziser. World Oil, July 1960, 151 (1), 92.—A small 
rotative gas lift system has recently been fitted on a gas well 
in Greenwood field, Kansas, in order to remove salt water from 
the well bore. It uses a unique method in which no gas is 
vented to atmosphere when lifting water and the only gas 
used (ca 4 Mcfd) is that used for fuel in the compressor engine. 
The compressor unit is portable and uses a simple, closed 
rotative system, and the installation includes a skid-mounted 
170 Mecfd capacity belt-driven compressor. Two pressure- 
charged gas lift valves are installed in the well and the sys- 
tem recovers 90 Mcfd production previously vented and 
wasted. Details of the surface and subsurface equipment 
are given with diagrams. Total estimated cost for the 
installation is $8670. C. A. F. 


1812. Calculation of water saturations by the clay cement 
method (generalized Archie formula). (In French.) A. 
Hossin. Bull. Ass. frang. Tech. Pétrole, March 1960, (140), 
27-42.—Various methods have been proposed for calculating 
the saturation of clayey sandstones. These obtain a factor 
for clay by means of the SP. The relationships are discussed 
for sands with clay laminations and for those with dispersed 
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clay. There are problems involved in finding the resistivity 
of the invaded zone. 

Starting from Archie’s relationship, a formula can be 
derived for clayey sands, and this relates true resistivity, clay 
resistivity, water resistivity, percentage of clay, useful poros- 
ity, and water saturation. The order of magnitude of clay 
resistivity is known, but the formula is not especially sensitive 
to this value. The amount of clay may be estimated from the 
study of thin sections, or from neutron logs. Alternative 
approaches to obtaining essential factors require porosity 
measurements on cores or a neutron-sonic combination. 

A series of graphs is given for solving the generalized Archie 
relationship. G. D. H. 


1813. Calculation of useful porosities from sonic and neutron 
logs. (In French.) A. Hossin. Bull. Ass. frang. Tech. 
Pétrole, March 1960, (140), 243-9.—Relationships have been 
proposed for linking velocities, useful porosity, amounts and 
velocities of clay and silica. There is also an experimental 
relationship between useful porosity, apparent neutron 
porosity, and clay content. In association with the fact that 
the fractional values of the components, including porosity, 
must total unity, there are three equations and three unknowns 
—clay content, silica content, and useful porosity. Velocities 
are known for the fluid, silica and clay, and neutron porosity 
and the reciprocal of the actual velocity can be obtained from 
the neutron and sonic logs. Families of curves can be plotted 
for constant values of the three unknowns, and the factors 
read from the logs then give values for the three unknowns. 
G. D. H. 


1814. Case histories of analyses of characteristics of reservoir 
rock from drill-stem tests. C.B.Ammann. J. Petrol. Tech., 
May 1960, 12 (5), 27-36. 
analysis are give in some detail. True pressures, potentio- 
metric surfaces, transmissibilities, actual and in situ producing 
capacities, and permeabilities, productivity index, damage 
ratio, production rates, distance to apparent barrier inter- 
ference near well bore, and the approx drainage radius during 
test can be determined to a practical degree. Such deter- 
minations are adequate for making decisions about comple- 
tions and treatment for completions. Moreover, rock proper- 
ties can be compared at different locations, and conclusions 
can be drawn about reservoir continuity and fluid contacts. 
Sometimes the extrapolated pressures are the only guide to 
initial reservoir pressures. 

A drill-stem test of short flow duration and shorter shut-in is 
not usually adequate for reliable analysis; it should approach 
fluid-flow and pressure stabilization within the time limits 
allowed by hole conditions. There should be a short initial 
flow period to release any supercharge effect built up in the 
rock by mud pressure; shut-in must then be allowed for 
pressure stabilization; then there should be the final flow 
period, with a final shut-in phase of equallength. G. D. H. 


1815. Perforating of multiple tubingless completions. M. P. 
Lebourg and W. T. Bell. J. Petrol. Tech., May 1960, 12 (5), 
AIMME Tech. Paper No. 8111, 88-93.—In tubingless com- 
pletions two or more strings of 2$-inch od casing are run in the 
hole. In perforating no bridging debris should be left, and 
the gun must be directed so as to avoid damage to adjacent 
strings. A 2-inch od steel retrievable gun using shaped 
charges has been designed. Swelling has been kept low, and 
under conventional conditions the well flow index of per- 
forations was 0-9. 

A mechanical orientating device was used initially. This 
required a properly orientated eccentric mandrel installed at 
the proper depth in the well, with the consequent necessity 
for clamping and simultaneously running the tubing strings. 
Radiation self-orientating devices offer advantages, and 
these have been used on more than 300 wells. G. D. H. 
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1816. Model studies for production-injection well conversion 
during line drive water floods. H. Ferrell e¢ al. J. Petrol. 
Tech., May 1960, 12 (5), AIMME Tech. Paper 8112, 94-8.— 
In line drive there is the problem of when a producing well 
should be converted to an injection well. For laboratory 
study of the problem a potentiometric model reservoir 30 
inches long, 10 inches wide, and 4 inch deep was used. Four 
wells were spaced along the long axis. A sand model of 
comparable dimensions was also used. This had 55% oil, 
25% water, and 20°, gas in the sand. Coloured water was 
injected. 

Various schemes were applied on both models, producing 
wells being shut in at breakthrough or some other phase, or 
converted to injection wells, and injection wells either added 
or progressively cut out. It was found that some schemes 
gave greater sweeps with less water if the wells were shut in 
at or slightly after water breakthrough; production past 
breakthrough inverts the cusp normally obtained at break- 
through. The swept area may not be directly related to the 
amount of oil recovered, for oil may be displaced without 
being produced. 

Operation of producing wells at equal rates seems better 
than operation at equal pressures, and there may be advant- 
ages in transferring production to a well several wells ahead of 
the injection well. Oil may be left in an unswept area, if the 
injection well is moved forward immediately on shutting in a 
producer. G. D. H. 


1817. Analysis of water flood performance—Block VI, Ranger 
zone, Wilmington field, California. G. E. Roark. J. Petrol. 
Tech., May 1960, 12 (5), 45-51.—Water flooding of the Ranger 
zone in Fault Block VI, Wilmington, began in 1956. All the 
producing wells are slant holes. At the start of this operation 
cumulative production was 11,379,533 brl of oil, 16,174,091 
Mef of gas, and 489,852 brl of water. Block VI is on the N of 
a@ fold, and bounded on the W by a fault. The depths are 
2300-3300 ft, and the average net sand 125 ft. Porosity of 
the sands is 36% and permeability 500-7500 mD. Oil 
gravity is 14~-16° API, and subsurface vise 70 cP. 

Injection water was obtained from ocean-fed gravels, and 
injected through gravel-packed slotted liners. By Aug 1959 
cumulative injection was 4,250,000 brl. There was pressure 
build-up against the fault near the injection wells. Per- 
formance to date indicates good distribution of injected water 
in the converted producers. Agreement on expansion of the 
project has been obtained, and 20,000 bd may be injected 
compared with 4000 bd in Aug 1959. It is hopeful that the 
injection will also control subsidence. Flood reserves may be 
ca 400 brl/acre-ft of net floodable sand. G. D. H. 


1818. Shell seals off bottom water with plastic. Anon. Oz 
Gas J., 11.7.60, 58 (28), 71.—Bottom water has been shut off in 
a producing oil well by injecting a low visc plastic at the oil— 
water contact. Injection pressure was less than that re- 
quired to fracture the formation (Woodbine Sand). Simul- 
taneously with plastic injection, oil was pumped down annulus 
into the formation above the packer, preventing plastic from 
invading the oil zone. It is thought that, if water were simi- 
larly pumped into the water zone below bottom packer, 
plastic could be confined to a pancake form at the oil—water 
contact, instead of a cyl plug, as at present, with consequent 
saving of material. é. C. 


1819. How to measure pumping loads. J. Zaba. Oil Gas J., 
18.7.60, 58 (29), 116-19.—Accurate determinations of sucker 
rod string loads are made by means of adynamometer. The 
load diagram is recorded with displacement as abscissa and 
load as ordinate. With rigid rods, no dynamic effects, 
vibration, or friction, and 100% efficiency in all components, 
the load diagram would be a rectangle. With elastic rods it 
would become a parallelogram. In practice, dynamic effects 


ABSTRACTS 


and vibration distort the diagram, and some examples of load 
diagram interpretation are given. J.C. M. T, 


1820. Can we use two recovery mechanisms in same reservoir? 
W. B. Bleakley. Oil Gas J., 11.7.60, 58 (28), 106-7.—The 
West Bisti Gallup Sand Unit, a reservoir in the Four Corners 
area, U.S.A., is being operated in two adjacent leases by 
water flood and miscible flood respectively. To prevent 
interference a “ water barrier ” has been established along the 
lease boundary by injecting water through five wells. 4000 
bd of water are provided by a turbine pump set at 1049 ft, 
drawing from the Allison—Menefee sand; this is believed to 
be the deepest installation of a pump of this kind. 
J.C. M. T. 


1821. Miscible flood design. J. N. Dew and W. E. Brigham. 
Oil Gas J., 18.7.60, 58 (29), 87-93.—The miscible flood pro- 
cess is described with the aid of ternary diagrams. This 
method of recovery appears the most attractive for low vise 
oil in tight or water-sensitive reservoirs. The three subsidiary 
methods are vaporizing or high pressure gas drive, condensing 
gas drive, and miscible slug. The first takes advantage of 
the enrichment of a lean gas, which takes place when it is 
injected into a high pressure oil reservoir, leading to misci- 
bility. The second employs an initially richer gas. The 
choice between these two depends on an interpretation of PVT 
analyses. Vertical sweep efficiency decreases in reservoirs 
with streaks of varying permeability as the mobility ratio 
increases, and in many cases breakthrough is inevitable; 
even so, recovery is likely to be greater than with a water 
flood. The effects of reservoir inhomogeneity or unfavour- 
able mobility ratios due to high vise oil can be countered by 
using the miscible slug method, in which the miscible zone is 
backed by water, giving improved sweep efficiency. From 
field results so far it appears that the smallest size slug to use 
is 5% of the hydrocarbon pore vol in the reservoir. 
J. F. 


1822. What are the pumping loads? J. Zaba. Oil Gas J., 
11.7.60, 58 (28), 97.—Polished rod load is the sum of static, 
dynamic, frictional, and shock loads. Allowance must be 
237,000 


made for vibration, at a frequency given by F = D 


where F is the frequency in cycles/min and D the length of 
the rods in ft. Pumping at speeds non-synchronous with 
this frequency may avoid otherwise unexplained rod breaks. 
Additional factors are the elasticity of the tubing and the 
fluid; these are difficult to treat mathematically and favour 


analogue methods of study. C. T. 


1823. New development in induction and sonic logging. M. P. 
Tixier, R. P. Alger, and D. R. Tanguy. J. Petrol. Tech., 
May 1960, 12 (5), 79-87.—The 6FF40 induction device was 
devised to deal with deeply invaded zones (in excess of 10d). 
The radial. geometrical factor shows that 50% of the signal 
comes from beyond a dia of 60 inches for the 5FF40 device 
and beyond a dia of 128 inches for the 6FF40 device. For 
10d invasion the new sonde gives a value within 35% of the 
true resisitivity for a contrast of 10 between invaded and 
virgin formation. The two sondes have very similar vertical 
resolution characteristics. Theoretical departure curves 
have been derived for the 16-inch normal -6FF40 combina- 
tion; further study of the invasion front and annulus may 
require modification of the charts. 

When transit time obtained from sonic logs is plotted against 
true resistivity on an appropriate scale, saturations can be 
estimated conveniently even when the formation water 
resistivity is not well known. Alternatively, a comparison is 
made of the values of the formation waters obtained from the 
resistivity and sonic logs. By this means zones of saturation 
can quickly be determined in shaly sands and/or when there 
are appreciable variations of salinities with depth. 
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In many cases a comparison of porosity from the sonic log 
with the apparent porosity computed from a short investiga- 
tion resistivity log may reveal the presence of residual oil and 
thus potentially productive horizons. G. D. H. 


1824. Theoretical considerations of reverse combustion in tar 
sands. J.L. Warren, R. L. Reed, and H.S. Price. J. Petrol. 
Tech., May 1960, 12 (5), AIMME Tech. Paper No. 8114, 
14-15 (summary).—The simplified model is based on simul- 
taneous transfer of mass and heat (with chemical reaction) in 
a linear adiabatic porous medium; the reaction-rate function 
is of the concentration-dependent, Arrhenius type. Its 
behaviour is governed by a pair of coupled, non-linear differ- 
ential equations, similar to those studied in flame propagation. 
Approx solutions are possible for quasi steady-state temp and 
concn distributions. The theoretical peak temp-flux and 
velocity—flux relationships agree reasonably well with experi- 
mental data for the Athabasca tar sand. G. D. H. 


1825. Experimental aspects of reverse combustion in tar sands. 
R. L. Reed, D. W. Reed, and J. H. Tracht. J. Petrol. Tech., 
May 1960, 12 (5), AIMME Tech. Paper No. 8113, 13-14 
(saummary).—In forward combustion a minimum of the most 
undesirable part of the oil is consumed as coke, and a clean 
sand is left. Flow is into a cold zone, and hence there is an 
upper limit to the oil vise which can be handled economically 
in practice. In the reverse process vaporized oil.and water 
with combustion products pass into hot sand which has already 
lost its mobile liq. The fuel is an intermediate fraction of the 
oil, and coke is left on the sand. The economics are less 
favourable, but reverse combustion can be applied where 
forward combustion cannot be used; it can be used for 
immobile oil, there being fractionation and vapour transport. 
The combustion moves because of heat conduction. A 25° 
API oil of 15 cP vise can be obtained from 8° black oil of 10° 
cP visc, with advantages in refining. Continuation of air 
injection after the combustion zone reaches the injection well 
causes forward combustion with further oil recovery under 
some conditions. 

Increased air flux raises the temp and the combustion zone 
velocity. There is an optimum air flux giving max oil re- 
covery for reversed combustion; the combined processes give 
a recovery largely independent of air flux. G. D. H 


1826. The theory of one-dimensional two-phase flows of 
incompressible fluids. J.C. Martin. Prod. Mon., July 1960, 
24 (8), 18-29.—The differential equations which describe the 
flow of two fluid phases in one direction through a porous 
medium are derived. Methods of solution are given and 
discussed in relation to the flow of oil and gas in a reservoir. 
G. B. 


1827. The world’s first quintuple producer. Anon. World 
Petrol., June 1960, 31 (6), 56.—The world’s first quintuple 
producer has been completed in the Eugene Island area, 40 
miles offshore from St Mary Parish, Louisiana. Five parallel 
2-inch tubing strings with six packers were run inside 9$-inch 
casing. The well is completed in six zones, five of which can 
be produced at the same time. Pays are in the Pliocene from 
6156 to 7104 ft. Details of the completions are given: the 
well was drilled in 72 ft of water from a mobile platform. 
Pays are gas sands. A schematic diagram of the equipment 
is included. C.A. F. 


1828. How to combat blowouts. Pt 3. T. B. O’Brien and 
W.C. Goins, Jr. World Oil, July 1960, 151 (1), 111.—50-70% 
of all blowouts occur while making a trip, and handling kicks 
during a trip requires close watch of mud gel strength and the 
effects of swabbing. The hole must be kept filled, and changes 
in mud pit vol must be watched. Techniques for controlling 
these kicks are described, together with problems relating to 
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and methods of preventing swabbing whilst coming out of 
hole. A summary procedure for killing blowouts lists five 
points: (1) stop pumps and close well in completely, if off- 
bottom, install back-pressure valve and return to bottom; 
(2) read drill pipe and annulus pressures; (3) open well on 
suitable choke so that choke pressure will be ca 200 psi above 
initial annulus pressure, the pump running at constant speed ; 
(4) keep drill pipe pressure constant after carrying out item 
(3); (5) cale mud weight required to kill well from formule 
provided and increase mud weight accordingly. Seven refs. 
C.A. F. 


1829. Nuclear logging. Anon. World Petrol., 
March 1960, $1 (3), 60.—A new logging method has been 
developed, the nuclear magnetism log (NML), in which two 
measurements are made by the tool. The-first of these, the 
free fluid log, provides a continuous formation fluid curve, a 
correlation curve, and gives permeability information. The 
second can distinguish oil and water zones and provides 
information about permeability and saturation near the well 
bore. In operation the tool applies a strong discontinuous 
magnetic field to the formations near the well bore, and minute 
electrical signals emitted by relaxing atomic nuclei are 
received and logged. Hydrogen nuclei give’ a detectable 
signal and the tool responds to hydrogen-bearing fluids: 
water and oil. Chemically bound water as in shales does not 
give NML signals. OC. A. 


1830. Proper evaluation of electric logs is a big step towards 
determining whether to drill a new well. Pt 2. B. Jones. 
Oil Gas J., 25.7.60, 58 (30), 294.—Although physical evidence 
of oil and gas shows in wells may be poor, it is possible to 
delineate shows from electric logs: the need for computing 
from logs the hydrocarbon shows per horizon for each control 
point is emphasized. These data complement trapping indica- 
tions obtained from water resisitivity studies. An example of a 
tabulation of log evaluation from a Dakota sand well is given, 
ratings of shows being based on the ratio: % porosity/% 
hydrocarbons, quantitative data being obtained from the 
logs. Plotted examples are also given for the Miller Creek 
and Coyote Creek fields, which are stratigraphic traps. Calc 
oil shows are found to exist in regions where water salinities 
indicate flushing. It is stated that the delineation of forma- 
tion trapping in clean porous sands from log data is based on 
three main conditions: (1) higher conen of water salinity are 
present in formation traps; (2) formation traps are effectively 


- isolated from the flushing action of water movements which 


are taking place nearby; and (3) consistent techniques of SP 
log cale can truly represent changes of water salinity in the 
water pattern of a formation. C. A. F. 


1831. Pumping installations in ultra-slim casings. 2. W. D. 
Shannon. Petrol. Engr, July 1960, 32 (7), B44.—Two of the 
pumping methods outlined in the earlier part are given here 
in more detail, namely, a scaled-down conventional tubing 
and rod system and the hollow sucker tube system. The 
reasons for and against the two systems are discussed briefly : 
the author recommends the hollow sucker tube system. The 
methods of calculation of the two systems are shown, and 
several charts and nomographs are provided for simplifying 
the evaluation, the use of which is made clear by worked 
examples. G. D. F. 


1882. Using electric-log evaluation in exploring for Rocky 
Mountain petroleum traps. Pt 1. B. Jones. Oil Gas J., 
18.7.60, 58 (29), 142.—A method of electric log evaluation is 
described in which two parameters are determined: (1) the 
relative factor of connate water salinity in the potential 
reservoir rock, and (2) a relative rating as to quality of hydro- 
carbon shows existing in the pore space. If these data, 
obtained from each well, are mapped the presence of an efficient 
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oil entrapment can be determined. A theory of salinity 
trapping is proposed in which comparison of water resistivities 
can establish a mean flush-pattern of resisitivity. Wells 
showing values below the mean can be assumed to have 
penetrated some degree of entrapment. Examples are given. 


1833. Sunray completes world’s first sextuple well. P. E. 
Robinson and R. W. Scott. World Oil, July 1960, 151 (1), 
79.—The first small dia sextuple well has been completed in 
the N Laward field, Jackson County, Texas. The method 
was used to complete a six-zone gas producer, and the in- 
stallation consists of three strings of 2f-inch EUE tubing run 
as casing as in a conventional triple tubingless completion. 
Two zones were perforated in each string, and 14-inch integral 
joint tubing was fitted and packed off between the perforated 
intervals. Each well produces as a triple “‘ dual”? completion, 
one zone flowing through the 14-inch tubing string and the 
other through the 14—2j-inch annulus. Diagrams show the 
installation, and details of drilling, cementation, and com- 
pletion are given. Total cost of the completion was $78,000. 
¥. 


1834. Reverse combustion—a new oil recovery technique. 
R. H. Perry, D. W. Green, and J. M. Campbell. J. Petrol. 
Tech., May 1960, 12 (5), 11-12.—In underground combustion 
the heat wave effectively reduces the vise of the driven oil; 
the material transported ahead of the heat wave acts as a 
miscible fluid drive, with efficient sweeping of the residual oil. 
The fuel is residual coke from the oil-in-place for the forward 
process. In forward combustion the flame front moves 
towards the producing well; in reverse combustion the reverse 
is the case. Reverse combustion involves oil movement into 
a heated zone, and there may be upgrading of tarry crude. 
The oxygen is preheated in the reverse combustion process 
with the possibility of some unwanted oxidn of oil. There 
are many complex considerations involved in these processes. 
Criteria favouring the application of combustion techniques 
are summarized, together with the range of factors operating 
in the two processes. G. D. H. 


1835. Theoretical analysis of heat flow in reverse combustion. 
V. J. Berry and D. R. Parrish. J. Petrol. Tech., May 1960, 
12 (5), AIMME Tech. Paper No. 8115, 15-16 (summary).— 
Ignition for the reverse combustion process is made at a 
producing well. Under some conditions the recession rate of 
the combustion zone is sufficiently rapid for only a small 
fraction of the hydrocarbons to be consumed at any point. 
At sufficiently high temp unconsumed oil is partially dist or 
cracked, the vapours flowing with the combustion products; 
under other conditions the vaporization is small, but vise 
reduction leads to appreciable liq flow. Air rate determines 
the max temp and combustion zone velocity. Heat losses 
are important factors. G. D. H. 


1836. Five-spot v. crestal water flood patterns, comparison of 
results in thin reservoirs. E. L. Leissner. J. Petrol. Tech., 
May 1960, 12 (5), 41-4.—The O’Hern sand of the El Jarali 
field, Starr County, Texas, is an offshore bar. Impermeable 
shale wedges create separate reservoirs. The N reservoir 
has an average effective sand thickness of 2-3 ft; the larger S 
reservoir has an average sand thickness of 3-9 ft. The average 
porosity is 31-89% and permeability 312 mD. Solution gas 
drive dominated production. Ultimate primary recovery 
from the N reservoir was 162,400 brl, or 297 brl/acre-ft (1520 
brl/acre-ft estimated originally in place); corresponding 
figures for the § reservoir were 523,000 brl, and 316 brl/acre-ft. 
Water injection began in the N unit in 1956. <A typical well 
producing 18 bd increased to 100 bd and soon water broke 
through. Injection began in the S unit in 1957. 

Injection water comes from a massive sand just below the 


O’Hern. Corrosion has been troublesome in the water supply 
wells. 

It is estimated that the N anit will give 157 brl/acre-ft of 
secondary oil and the S unit 200 brl/acre-ft. The former used 
a crestal or line flood, and the latter a 20-acre five-spot flood 
pattern. G. D. H. 


1837. History, present status, and future possibilities of second- 
ary recovery operations in Pennsylvania. W. S. Lytle. 
Prod. Mon., July 1960, 24 (8), 30-8.—The history of water 
flooding in the Northern District of Pennsylvania, at first 
unintentional, then secret, later haphazard, and now syste. 
matic, is reviewed. Natural production reached its peak in 
1891. Secondary production commenced ca 1900, water 
flooding was made legal in 1921, and another production peak 
was reached in 1937, since when production has declined at 
an increasing rate, largely because of unfavourable market 
conditions. Water flooding is the method mainly used in the 
Northern District, and air or gas drive in the Middle District. 
A brief account is given of research developments and of 
reservoir characteristics. A higher price for oil would make 
increased production profitable by more intensive secondary 
recovery in the Southwestern District and tertiary recovery 
in the Northern District. a. B. 


1838. How Atlantic operates the Slaughter flood. R. E. 
Sessions. Oil Gas J., 4.7.60, 58 (27), 91-8.—Secondary 
recovery on the H. T. Boyd lease of 1247-4 acres and 35 wells 
in the Slaughter field, Permian Basin, Texas, is being carried 
out using injection of LPG followed by gas followed by water, 
and present indications are that the expected recovery of 62% 
of the oil originally in place will be achieved. Reservoir is 
a dolomitic limestone with local porosity and permeability 
development containing 29°-32° API gravity crude in a 
gentle monocline at ca 5000 ft. Study showed that primary 
production could not be expected to exceed 20% of oil in 
place, and that conventional water flood would give an ulti- 
mate recovery of 54%. Propane injection began in three 
existing wells in May 1958, and was followed by gas in July 
1958 and water in Jan 1959. Pressure was raised by over- 
injection of 2-25 times the reservoir voidage. Total lease 
production has increased from ca 900 to 1800 bd oil since the 
project started and is expected to increase further. There has 
been some breakthrough due to inhomogeneity of the 
reservoir. J.C. M. T. 


1839. Huge floods in Spraberry to make area boom again. 
R. J. Enright. O#l Gas J., 1.8.60, 58 (31), 85-6.—13 operators 
in the Spraberry field, Texas, have plans for water flooding, 
the first to begin in Aug 1960. It is estimated that if the whole 
500,000 acres of the field (currently referred to as the ‘‘ world’s 
largest unrecoverable oil reserve ’’) were flooded ca 1 billion 
extra brl would be recovered. Brackish water will be taken 
from the San Andres and Santa Rosa formations for injection. 
0. 


1840. The Hassi-er-R’mel natural gas reservoir. (In French.) 
C. Delelaud. Bull. Ass. frang. Tech. Pétrole, March 1960, 
(140), 253-77.—The Hassi-er-R’Mel producing horizons are in 
the Trias, which rests on Cambrian to Devonian beds. They 
underlie a Triassic salt series. The very gentle structure is 
80 km long and 45 km wide, and runs NNE-SSW. The fine- 
to medium-grained producing sandstones have clay or anhy- 
drite cement, and occur at three horizons. The topmost 
ranges 12-30 m thick and occurs over the entire area investi- 
gated; the others wedge out. Porosities are 16-20% and 
permeabilities 30-1000 mD. The reservoir pressure is 310 
kg/cm? at ca —1500 m. The gas has 81-46 mol % CH,, 
7-07% C,H,, N,, and 0-19% CO,. 198 x 10° of 
gas and 31 x 10? tonnes of condensate were estimated to be 
present. Recovery factors of 37-5% and 50% have been 


JOURNAL OF THE INSTITUTE OF PETROLEUM 


ca 
(w 
wi 
de 
C. A. F. pl 
in 
tk 
3- 
gl 
al 
re 
1 
A 
3 
] 
1] 
2 
; f 

| 


supply 


e-ft of 
r used 
flood 


cond- 
Lytle, 
water 
b first 


calculated for abandonment at 80 kg/em* and 20 kg/cm? 
(with compression for pipeline) respectively, assuming no 
water drive. 

Water supplies are obtained from an Albian sand at 400 m 
depth. Air transport and radio communication are em- 
ployed. Circulation losses are troublesome at several levels 
in drilling, salt has to be penetrated, and there is high pressure. 
The mud programme is adjusted to cope with these problems. 
Qil-emulsion mud is used for drilling in. Tests have shown 
that for a well-head pressure of 210 kg/cm?*, four wells with 
3-inch tubing can give 2-2 x 10° m%/day. A pilot plant for 
glycol injection is to be built. Separator conditions of —7° C 
and 70 kg/cm? give a gas suitable for the pipeline. Much 
remains to be done. G. D. H. 


1841. Gas-liquids production nearly doubles in ten years. 
Anon. Oil Gas J., 25.7.60, 58 (30), 167—Production of natural 
gas liq in the U.S.A. for the first half of 1960 averaged 
39,337,000 gal/day, a gain of 7-59 over the same period of 
1959, nearly double the amount of ten years ago, and nearly 
treble the amount at the end of world war II. LPG repre- 
sented 58-7% of the total in the first half of 1960. Production 
by states is listed. J.C. M. T. 


1842. First-half production down again. Anon. Oil Gas J., 
25.7.60, 58 (30), 162.—Crude production in the U.S.A. for the 
first half of 1960 was 7,042,500 bd, 151,900 bd lower than the 
same period of 1959. Production figures by states for the 
same period of each year since 1949 are listed. J.C. M. T. 


1843. U.S.-foreign production gap widens. Anon. Oil GasJ., 
25.7.60, 58 (30), 159.—Free world crude production in 1960 
was over 10 MM bd for the first time in the first half of 1960, 
more than 900,000 bd more than last year. The average 
W Hemisphere production (excluding the U.S.A.) in the 
first half of 1960 was 4,234,200 bd, that of Europe 265,900 bd, 
Middle East 5,072,100 bd, remainder of Asia 547,500 bd, 
Africa 216,000 bd. Communist countries produced 3,231,000 
bd. The world total was 20,608,700 bd. a. 6, &. F. 


1844. Output tops record. Anon. Oil Gas J., 1.8.60, 58 (31), 
102.—Producing areas outside the U.S.A. increased produc- 
tion by 620,000 bd in May 1960, bringing the world total to 
20,933,800 bd. The outstanding increases were from Kuwait 
(by 328,300 to 1,787,600 bd) and Venezuela (by 189,600 to 
2,905,100 bd). World figures are given by countries. 

J.C. F. 


OILFIELD DEVELOPMENT 


1845. Wildcatting is world wide. Anon. World Petrol., 
March 1960, 31 (3), 40.—In spite of a crude surplus the in- 
dustry is actively engaged in seeking new reserves to ensure 
future supplies, and drilling in 1959 and early 1960 was more 
widespread than in previous years. Worldwide wildcatting 
is reviewed by areas and countries, and the most significant 
area is Africa, which will soon be a major source of oil in 
competition with the Middle East, the U.S.A., and Venezuela. 
Other areas, such as the Far East and Latin America, have 
not had any recent major discoveries, and there are no plans 
for any marked increases in exploration: in Venezuela 
exploration has markedly declined. Activity in Europe is 
high, and there is particular interest in the Middle East in 
developing offshore Persian Gulf fields. Exploration in 
N America has declined relative to the rest of the world. 

C. A. F. 


1846. Louisiana operators ask—why drill for offshore oil? 
D.E. Lambert. World Oil, July 1960, 151 (1), 86.—Develop- 
ment drilling offshore from Louisiana has been curbed by a 
recent conservation ruling which restricts allowables in the 
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light of the short oil market. The effect will be to retard 
development drilling, but exploration drilling should continue 
to be active, particularly in the offshore gas area from Eugene 
Island to the Louisiana line. In the long term the area has 
excellent prospects with huge reserves; at the end of 1959 
Louisiana offshore crude reserves were estimated at ca 1-6 
billion bri. C. A. F. 


1847. South Louisiana aims at new target—Cretaceous. 
F. J. Gardner. Oi! Gas J., 4.7.60, 58 (27), 151.—The area 
between the Mississippi salt basin and the Gulf Coast salt 
basin in S Louisiana has received little exploration in the past, 
but there is now active wildcat drilling in the area. It is 
hoped to find Upper Cretaceous Tuscaloosa production, 
which has been successfully developed to the N in SW 
Mississippi. Four wildcats have so far failed in the area this 
year, but several more are drilling. 

In SW Mississippi Tuscaloosa pays have been found below 
10,000 ft, and several new finds are reported. C. A. #. 


1848. Wildcatters hit Disturbed Belt on two fronts. F. J. 
Gardner. Oil Gas J., 11.7.60, 58 (28), 141.—There has re- 
cently been active exploration in the Disturbed Belt in NW 
Montana bordering the Rocky Mountains. Deep tests are 
now being drilled to evaluate the Madison, which has been 
found productive in other areas of the state. Many wildcats 
have been unsuccessful in the highly complex thrust condi- 
tions of the Disturbed Belt, but a well in 1958 found gas at 
6297 Mcf/day from the second Mississippian Madison over- 
thrust at 3830 ft. This encouraged drilling, and a few later 
wells were successful. C. A. F. 


1849. Five hits in five tries at Gallina. F. J. Gardner. Oil 
Gas J., 18.7.60, 58 (29), 141.—Five successful exploratory 
wells have been completed in Rio Arriba County, New Mexico, 
in the San Juan Basin. They are shallow cable tool wells in 
unexplored country with pays above 3500 ft. The field is 
approx 10} miles NE of nearest production on the E flank of 
Gavilian gas field, and the discovery pumped 130 bd from 
fractured Cretaceous Niobrara shale at 1929-1958 ft. Later 
wells have shown the field to be multi-pay, and there are good 
prospects for similar small fields on the flanks of the basin. 
C.A. F. 


1850. Prospects brighten in California for heavy crude pro- 
ducers. G.M. Wilson. World Oil, July 1960, 151 (1), 90.— 
There is increasing demand for heavy gravity crudes in Cali- 
fornia, reversing conditions over the past two years, in which 
prices have dropped by up to $1/brl. The new trend is due to 
increased civilian and utilities demand and abnormally large 
offshore shipments. Future short term prospects for heavy 
crudes are good, as there is an expanding population on the 
W coast with increasing industrialization, but it is expected 
that natural gas will be imported into the region during the 
next few years. A pipeline from W Texas will be completed 
this year. C. 


1851. Drilling takes special methods and special planning 
north of the Arctic Circle. Anon. Oil Gas J., 1.9.60, 58 (31), 
203. The most N well on the N America continent has re- 
cently been drilled ca 60 miles N of the Arctic Circle in the 
N Yukon, and a second well in the area is planned. Field 
operations which preceded the drilling are discussed. The 
well was sited after well-planned road building and geological 
work. Operations were hampered by vegetation, poor 
exposures, and severe climatic conditions, but the Bell anti- 
cline was identified and picked as a drilling prospect. Heli- 
copters proved invaluable for exploratory work, and the 
construction of a road to replace snow-going vehicles was 
successfully carried out. C. A. F. 
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1852. Bolivia is target for exploratory work. Anon. Oil Gas 
J., 11.7.60, 58 (28), 142.—Oil exploration in Bolivia has been 
stimulated by the decline in tin production which has affected 
the state’s economy. Oil was first found in 1875, and there 
are many prospective areas along the 650-mile E Sub- 
Andean are which extends from Peru to the Argentine border. 
Drilling is to be carried out in 1960 NE of Camiri in 8 Bolivia 
where terrain is difficult. ©. A. ¥. 


1853. Persian Gulf weather forecasting system developing 
rapidly. D. L. Hibbert and T. F. Gaskell. World Oil, July 
1960, 151 (2), 108.—Offshore drilling and production opera- 
tions in the Persian Gulf require an efficient weather fore- 
casting service, and this has been achieved by a system of 
15 weather reporting oil company stations along the Gulf 
Coast. Further stations are proposed, and the existing ones 
are fully equipped for synoptic weather reporting. Some 
offshore installations are also fitted with tide recording gauges, 
and all offshore drilling platforms have anemographs. 
Tankers issue spot reports. An extensive programme of 
wind and wave measurement is being carried out which will 
provide useful data on wind—wave relationships. C. A. F. 


1854. Spanish Sahara opened. Anon. World Petrol., April 
1960, 31 (4), 63.—Exploration has started in the Spanish 
Sahara, and a number of concessions have been granted to 
American companies. The area is completely untested, but 
it is hoped that the conditions in Algeria will extend into the 
area. Drilling is to start in 1960. C. A. F. 


1855. Australia’s Roma area gas field gets bigger. Anon. 
Oil Gas J., 4.7.60, 58 (27), 81.—Pickanjinnie 1, an apparent 


extension of the Roma gas area, Queensland, has flowed 2 
MMcf/day on a 40-minute tests from an 18-ft zone at 4007 ft, 
Bottom hole pressure was 1800 psi. Another well drilled in 
the area earlier this year, Timbery Hills 2, has been tested at 
1} MMcf/day, and two others at Hospital Hill and Warooby 
can produce over 1 MM and 500 MMcf/day respectively. 
J.C. M. T. 


1856. Modern well completion series. 7. New developments in 
nuclear logging. J. C. Stick, Jr. Petrol. Engr, July 1960, 
32 (7), B31.—The basic principles of nuclear logging are out- 
lined. The generation and detection of radioactivity are 
next dealt with, and various types of radioactive logs are 
listed. Finally, the uses of these logs are given under the 
headings: location of formations, structural correlations, 
depth checks, porosity evaluation, formation fluid evaluation, 
LPG storage reservoir studies, and the like. G. D. F, 


1857. Oilfield development. 7. Secondary recovery methods, 
C. A. Fothergill. Petroleum, Lond., 1960, 28, 295.—It is 
pointed out that selection of a secondary recovery method 
can be made only after a thorough study of the reservoir. The 
two most widely used methods of recovery are water flooding 
and gas injection. The techniques and improvements used 
with these two basic methods are mentioned. It is shown that 
water flooding, where this is applicable, produces the higher 
ultimate recovery. Brief mention is made of other recovery 
techniques, such as mining the reservoir rock. Recent 
developments, such as miscible-phase displacement, are 
mentioned, and the paper ends with a consideration of the 
uses of in situ combustion. G. D. F. 


TRANSPORT AND STORAGE 


1858. Tank capacity chart. Anon. Petrol. Engr, June 1960, 
32 (6), D39.—A nomograph is presented for the rapid calcula- 
tion of tank capacity from tank height and tank dia. 

G. D. F. 


1859. Stainless steel tank trucks solve transportation problems. 
Anon, Oil Gas J., 11.7.60, 58 (28), 120.—With the need to 
transport a wide variety of petroleum products and chemicals, 
ranging from liq ethylene at — 155° F to molten anhydride at 
366° F, and including LPG, gasoline, and fuming nitric acid, 
there is a demand for a tank which can carry all, or nearly all, 
of these liq. Stainless steel approaches more nearly these 
requirements and statistics show that purchase of stainless 
steel equipment has jumped at least 33° over 1957 figures. 
Whilst stainless steel is twice as expensive as carbon steel and 
10% more than aluminium, tanks made from it are easier to 
maintain, last longer, and can carry more products than any 
other commonly available materials of construction. 
A.D. &. 


1860. Cut evaporation losses from storage tanks. C. A. Basore. 
Oil Gas J., 8.8.60, 58 (32), 99-100.—A process is described for 
cutting evaporation losses from storage tanks. As the tank 
pressure increases due to solar heat, a small portion of the 
heated air and vapours is discharged from the top of the tank. 
This is circulated through an external but adjacent heat 
exchanger, and the cooled air and vapours are returned to the 
top of the vapour space. Circulation is automatic, and 
apparently depends upon rate of heating and upon the fact 
that the tank is heated unequally. When the rate of heating 
and the resulting tank pressure increase, the vol of air and 
vapour which is recycled also increases. This in turn increases 
the forces working to reduce the pressure. A. D.S. 


1861. Methane and methane ships. C. I. Kelly. Petrol. 
Times, 15.7.60, 64, 480-3.—The 12-month Methane Pioneer 


trials have proved the technical feasibility of sea transporta- 
tion of liq methane. Economics have shown that the ratio 
of the cost of oil tankers to methane tankers is 2:5 and that 
the cost of pipelining natural gas on land breaks even with the 
cost of shipping liq methane by sea at ca 1000 miles. The 
reasons for shipping liq methane in preference to butane and 
propane are discussed, and are mainly due to present and 
future availability of these products. Coal gasification and 
the production of gas from oil are considered, and the use of 
liq methane to solve the seasonal fuel load problem in the 
U.K. discussed. In Europe interest is focused on Saharan 
natural gas, and a chart is presented showing the companies 
concerned. Finally, attention is drawn to safety aspects and 
the requirements of official authorities. A. D. 8. 


1862. Flow calculation manual for natural gas transmission 
lines is under development. R. T. Ellington and W. R. 
Staats. Pipe Line Ind., July 1960, 18 (1), 26-31.—A general 
flow equation has been developed which takes account of all 
the variables known to affect the flow of gas in a pipeline, 
including internal roughness of the pipe. This equation has 
been arranged in a form such that the values for the terms can 
be tabulated. The tables are to be published in the proposed 
AGA manual. G. B. 


1863. Sonic leak detection method for testing of pipelines. 
F. V. Long. Pipe Line News, Aug 1960, 32 (8), 18.—The 
sonic technique of detection involves the use of two methods, 
(1) detection of sonic signal from outside of the pipe, and (2) 
detection of the signal inside the pipe. The frequencies of 
signals are entirely different. A leak in a line under high 
hydrostatic pressure, i.e. 1000-2000 psi, produces two dis- 
tinetly different types of signals. One is of comparatively 
low frequency (500-3000-cps range) produced outside the 
pipe. This low frequency signal is audible and consists of a 
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“hissing”? sound. The other type of signal is produced by 
the “ organ tube theory” phenomenon and is of high fre- 
quency ultrasonic range. This signal will travel great dis- 
tances through the water inside the pipe. 

The technique for locating the leak from outside the pipe 
has proved to be a very practical method, and some of its 
procedures are outlined in detail. Detection of leaks by 
using the ultrasonic ‘‘ organ tube ” signal inside the pipe is 
still in its initial stage of development, but the method offers 
great promise. M. F.M. 


1864. Isolated scraper trap design. E. Sterrett. Pipe Line 
News, Aug 1960, 32 (8), 43.—This is a very short article, 
briefly describing the operation of a scraper on a 24-inch line. 
The two accompanying photographs help to illustrate how 
the scraper from the field comes into the line, passes the 
24-inch block gate, and is propelled into the trap by the lesser 
stream of gas flowing past the gate and through the 4-inch 
tie-in line. After the scraper is caught, line pressure actuates 
the drive to close the gate in the 24-inch line. M. F. M. 


1865. Internal plastic pipe lining. (In French.) C. Ravel. 
Bull. Ass. frang. Tech. Pétrole, 1960, 645-55.—Review, under 
heads of application to: drilling, collecting lines, transporta- 
tion lines, gas lines. Methods of applying (mainly epoxy 
resins) lining (to individual tubes; to pipelines in situ) are 
briefly considered. 25 refs to U.S.A. publications. V. B. 


1866. State of knowledge on two-phase oil-gas [pipeline] 
transport, according to American data. (In French.) F. 
Decker. Chim. et Industr. (Génie Chim., suppl.), 1960, 84, 
13-19.—Review and discussion. B. 


1867. Pressure welding of pipelines. KR. L. Koppenhofer et al. 
Oil Gas J., 11.7.60, 58 (28), 114-19.—Induction pressure 
welding is considered capable of producing welds which meet 
the strength and integrity requirements of underground pipe- 
lines. The process is limited by the size of pipe to be joined, 
the limit being based primarily on the size and wt of equip- 
ment needed. 

The basic need for field welding pipe is suitable equipment 
for applying pressure and aligning the pipe. The equipment 
would have to be designed to join 40—80-ft lengths of pipe, to 
align the joints, and be rigid enough to prevent any motion 
other than the upset being applied. The ends of the pipe 
must be cleaned thoroughly, and argon shielding is necessary 
for optimum results. 

From a rough economic evaluation the process may offer a 
payout only where a great number of joints of the same size 
could be made at a very high production rate and at a high 
operational duty cycle. A. D. 8. 


1868. A new variable diameter pipeline scraper saves $200,000. 
P. Reed. Oil Gas J., 18.7.60, 58 (29), 94-5.—The new variable 
dia pipeline scraper, developed by Service Pipe Line Co, has 
saved $200,000 in less than two years by allowing scraper 
traps to be omitted. Compression springs actuate the 
pivotal arms and hold narrow individual steel-spring cleaning 
knives firmly against the interior of the pipe wall with a force 
sufficient to hold the scraper body in the axis of the pipe. 
This ensures thorough cleaning and uniform wear on the 
propelling cups. Although the scraper is designed for 
multiple-sized lines, it is satisfactory for single-size service. 
A. 


1869. Pipeline developments and new techniques. Anon. 
Petroleum, Lond., 1960, 28, 261.—Various recent pipeline 
developments are reported briefly. A machine for boring and 
lining tunnels for pipelines under roads, canals, etc., has been 
perfected. Bores of up to 200 ft or more can be achieved at 
rates up to 72 ft/hr. The use of polyethylene tape for protec- 
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tion of a 1616-mile long pipeline in the U.S.A. showed a large 
saving over conventional methods of protection. A new 
seatniless, tubular aluminium pipe is reported. Finally, a 
microwave-controlled ae in the U.S.A. is described. 

G. D. F. 


1870. Cost of pipelines in the U.K. A. E. Crisp and P. W. 
Heselgrave. Petroleum, Lond., 1960, 28, 249.—Three main 
factors affecting pipeline costs are: (1) nature of route; 
(2) type and purpose of line; (3) the current market for pipe- 
line construction. The total costs are considered under the 
headings of design, legal charges, land costs, material costs, 
construction costs, supervision and inspection, protection, 
and, finally, commissioning. As a rough guide, a cost of 
£1000/inch of dia/mile is suggested for overland steel pipelines 
in the U.K. DF. 


1871. Pipelines come to Europe. Anon. Petroleum, Lond., 
1960, 28, 254.—Various data on the Rotterdam—Rhine pipe- 
line are given, including ownership of the pipeline company. 
This line was due to come into full operation in July 1960. 
Some information is given on the pipeline to be built from 
Marseilles to Karlsruhe by the South European Pipeline Co. 
The projected line will be of 32- or 34-inch dia and ca 425 miles 
long, with an annual capacity of 10 million tons initially. 
Construction is due to start in mid-1961. G. DF. 


1872. The second Saharan pipeline. Zarzaitine-La Skhirra. 
F. Korn. Petroleum, Lond., 1960, 28, 257.—The paper de- 
scribes a 24-inch pipeline stretching 775 km from the Saharan 
oilfields around Zarzaitine and Edjéléh to the part of La 
Skhirra in Tunisia. The great difficulties encountered are 
described. The constructional procedure and_ technical 
characteristics of the pipeline and storage facilities are out- 
lined. The pipeline is due to come into operation in Oct 1960, 
with an initial throughput of 7 million tons pa. This can be 
increased by additional pumping stations to 17 million tons pa. 
G. D. F. 


1873. The cause and cure of pressure surge problems. E. T. 
Skinner. Petrol. Engr, June 1960, 32 (6), B40.—Pressure 
surges (analogous to ‘“‘ water-hammer’”’) are an important 
problem in the oil industry. It is shown how to calculate 
pressure surges, which can be controlled by increasing pipe 
size, decreasing pump speed, keeping lines as short as possible, 
or by the use of surge absorbers. Various types of surge 
absorbers are described, and the paper concludes with a brief 
survey of the problems of cavitation and fluid accumulation. 
G. D. F. 


1874. Design factors and comparative costs for low temperature 
piping materials. H.M. Howarth. Petrol. Engr, July 1960, 
82 (7), C33.—Low temp service is divided into three temp 
ranges, below —150° F, between —150° and —50°F, and 
between —50° and —20° F. The materials physically suitable 
for use in each temp range are listed and discussed. Bolting, 
gaskets, welded fittings, flanges, forgings, and castings, with 
the relative costs, are dealt with for each range. Various 
advantages of non-ferrous and non-metallic materials are 
mentioned, together with the safety problems which may arise 
when these materials are used. Ge. BD. F. 


1875. New developments in oil hose. D. F. Aitken. Petro- 
leum, Lond., 1960, 28, 265.—Some of the many types of hose 
now available are mentioned. The use of stranded steel 
cords as hose reinforcement has raised the max pressure 
allowable, decreased the wt, and increased the flexibility of 
the hose. Developments in soft-wall, spill-boom, and 
refuelling hoses are outlined. Various new hose linings for 
difficult solvents are reported. G. D. ¥. 
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REFINERY OPERATIONS 


REFINERIES AND AUXILIARY REFINERY 
PLANT 


1876. How to design safe flare stacks. 1. J. D. Hajek and 
E. E. Ludwig. Petrol. Engr, June 1960, 32 (6), C31.—It is 
shown that flare stacks can only operate safely and stably 
within certain flow rates of the combustible material. The 
importance of the flame speed and burning velocity are shown, 
and five methods are given for measuring the latter. The 
phenomenon of flashback is discussed, together with methods 
of its prevention under conditions of laminar and turbulent 
flow. Equations are also derived for the calculation of 
blow-off conditions. G. D. F. 


1877. Use a “ Z” factor to measure thermal performance. E. I. 
Motte. Petrol. Engr, June 1960, 32 (6), C47.—The “Z” 
factor suggested here is proportional to the inverse of the 
overall heat transfer coefficient: Z = AT',y/At (for no phase 
change), or Z = AT';y/(At + AH/C,) for complete phase 
change. (AT; = corrected log mean temp _ difference, 
At = temp change across tube or shell of exchanger; AH = 
latent heat of vaporization, C, = heat capacity.) Z is 
calculated in terms of flow rates for the cases of no phase 
change and complete phase change. a. D. ¥. 


1878. These four problems guide cooling-tower design. R. W. 
Maze. Oil Gas J., 1.8.60, 58 (31), 122-8.—Four problems 
which are being used as the criteria for the latest designs of 
cooling towers—structural and mechanical equipment failures, 
thermal performance deficiencies, and fungal attack on red- 
wood—are discussed. A. D.S. 


1879. Bordeaux refinery. (In French.) M. D. Giraud- 
Desjuzeur. Bull. Ass. frang. Tech. Pétrole, 1960, 659-77.— 
Illustrated description of 14th French refinery (tabulation of 
all such); Esso Standard, capacity 1-6 x 10° tons pa extend- 
able to 2-5. Designed mainly for processing of local Parentis 
crude, fed by 94 km, 30 em line. Refinery feedstock (°%) 
local 80, Sahara 15, Venezuela 5. Plant is atm/vac dist 
unit, fitted with jet trays; Powerformer; LPG; copper 
chloride sweetening (not yet in use as present crude is sweet); 
bitumen (emulsified and cutback). Total cost 1-5 x 107 NF, 
% distribution, refining plant 33, tankage and piping 27, 
utilities 10, buildings, roads, ete., 30. All blending done in- 
line. Output (°%) CsH, 1, C,H,93, gasoline super 12, gasoline 
standard 8, kero and jet fuel 5, gas oil and light fuel 26, 
heavy fuel 35, bitumen 5, fuel and loss 5. Distribution (%) 
by water 80, rail 10, road 5, pipeline 5. Employees, 220. 


DISTILLATION 


1880. Low temperature distillation of Italian combustible solids. 
(In Italian.) C. Padovani. Rev. Combust., 1960, 14, 437-50. 
—The main technical and economic features which character- 
ize the so-called low temp carbonization are reviewed. 
Special consideration is given to the selectivity of the process, 
which makes it necessary to study for each case and for each 
coal type the different aspects and the possible solutions of the 
problem by focusing the attention on the yield and the quality 
both of the solid residue and of the coal tars. For the coal 
tars different processes are possible, depending on their 
nature. Even if low temp carbonization is out of fashion at 
the present time, the author believes that this process could be 
developed in the near future. The results of experimental 
work and studies on lignites and low rank coals with a high 
sulphur content from Italian mines are reported. 
(Author’s abstract.) 


ABSORPTION AND ADSORPTION 
1881. Sweetening natural gas by selective adsorption. J. C. 
Fails and W. D. Harris. O7l Gas J., 11.7.60, 58 (28), 86-90,— 
Experiments were conducted on a number of adsorbents to 
determine their ability to selectively separate H,S from the 
other components of natural gas streams. Mol sieves No, 
5-A or 13-A appeared to be the most promising materials to 
use in a selective adsorption process. The process is not a 
universally desirable system because, for example, heavy ends 
may tend to plug the mol sieves. It does appear, however, to 
have definite economic advantages—when the sour gas 
reservoir has a CO,/H,S content greater than 3-0; where de- 
livery is large enough to offset the cost of the fairly elaborate 
instrumentation required; and in remote cases where auto- 
mation is desirable with a minimum of attendant costs and 
where burning the regeneration gases produces no public 
relations problems. The adsorptive capacity, and hence the 
economics, appear even better if wellhead and delivery 
pressure allow flashing with the resulting lower gas temp, if 
gas delivery conditions permit adsorption at the optimum 
pressure of ca 450 psig, if usable dehydration facilities are 
already available, as when recompleting a well in a new zone, 
and if existing vessels permit larger contact times. 

A. D.S. 


SOLVENT EXTRACTION AND DEWAXING 


1882. Compressed hydrocarbon gases as a solvent. T. P. 
Zhuze. Petroleum, Lond., 1960, 28, 298.—The solvent 
capacity of compressed hydrocarbon gases is shown to increase 
in the order methane-ethane—propane—butane and ethylene— 
propylene—butylene. For industrial use, the technical pro- 
pane—propylene fraction appears most useful. Proposed 
processes using non-liquefied, compressed hydrocarbon gases 
as solvents in the de-asphalting of petroleum and for the 
extraction of ozokerite from ores are outlined. The regenera- 
tion of the gaseous solvent does not require the use of steam. 
As the paper is a translation from the Russian, there are 
references to the latest work in the U.S.S.R. on this subject. 
G. D. F. 


SPECIAL PROCESSES 


1883. 12,600 bri of liquids daily from 169 MMcf of wet gas. 
H. C. Bozeman. Oil Gas J., 1.8.60, 58 (31), 131—2.—The 
process used at the new Texas Eastern plant at Rayne, 
Louisiana, is described and a flow sheet is presented. Interest- 
ing features of this plant are that construction costs were 
lowered by producing only two products, a stabilized con- 
densate stream and a propane—butane condensate mixture; 
only two stages of separation are made before the gas is 
contacted with absorption oil; no recompression is necessary 
to deliver the residue gas to the pipeline after hydrocarbon 
removal; and power recovery turbines drive cooling water 
pumps and a process pump. A. D. 8. 


1884. How to design glycol dehydrators. C. R. Perry. Oil 
Gas J., 8.8.60, 58 (32), 71-4.—In the last two years glycol 
dehydration units have been built for dew point depressions 
greater than 100° F, thus making this process more attractive 
for gas dehydration where high dew point depressions are 
required. Lean glycol is pumped into the top of an absorber 
column countercurrent to the wet gas stream. The rich 
glycol stream leaves the bottom of the absorber, passes 
through a glycol powered pump and into a flash chamber. 
Here entrained and dissolved gas is removed from the glycol. 
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The rich glycol passes through a heat exchanger, a filter, and 
into the stripping still. Water vapour and any stripping gas 
are removed through a partial reflux condenser. Lean glycol 
leaves the reboiler, passes through the heat exchanger 
countercurrent to the rich glycol and through the pump back 
into the absorber. Process design data for triethylene glycol 
dehydration of natural gas for dew point depression in the 
60°-115° F range have been calculated and correlated. 
A. D.S. 


1885. Canadian gas processing plant will be joint effort of 26 
operators. Anon. Oil Gas J., 15.8.60, 58 (33), 160-1.—The 
flow diagram of gas processing facilities at the Rimbey gas 
plant, being built by British-American, and 25 other opera- 
tors, is given. Design features include separate inlet facilities 
from each field, monoethanolamine gas treating, propane 
refrigeration to achieve hydrocarbon dew point control and 
liq extraction from the gas, glycol dehydration, fractionation 
of raw condensate to remove H,S and other light ends, caustic 
treatment to remove residual H,S and mercaptans, and pro- 
duction of sulphur from the acid-gas stream by the modified 
Claus process. A. D.S. 


METERING AND CONTROL 


1886. What refinery simulations involves at Phillips. E. W. 
Mills. Oil Gas J., 4.7.60, 58 (27), 85-8.—Two methods that 
are being used to simulate refinery operations are linear 
programming and the use of process-flow calculations. 
Phillips have adopted the latter approach, since it does not 
involve the explanation and examination of complex mathe- 
matics before plant personnel can use the simulation. The 
flow of calculations performed by a typical refinery simulation 
are shown, including blending of jet fuel, light and heavy dist, 
and motor and diesel fuel, gas recovery, alkylation, and cat 
reforming and cracking. A. B.S. 


1887. Rapid response valves. (In French.) M. Doumenach. 
Bull. Ass. frang. Tech. Pétrole, 1960, 709-24.—Lecture, put- 
ting forward suggestions for using rapid responses of electro- 
magnetic valves where controlled fluid is used as actuating 
medium. Valves described, of new type for modulated 
valves, operate according to principle already widely used 
for ‘‘ open/closed’”’ two-position valves. Report of dis- 
cussion. (Author’s summary.) 


1888. Shell computer provides local-automatic control. R. D. 
Pfluger. Oil Gas J., 8.8.60, 58 (32), 82-5.—A local automatic 
controller achieves complete control of a pump station without 
full-time attendance or a communications link between the 
central operator and the station. The way in which the 
controller functions is described, the only manual operation 
being the selection or change of the power level at which the 
station is to operate. The controller follows a definite 
sequence of operations when increasing or decreasing the 
operating power level. This sequence is determined by the 
desired level at which the station is to operate, and has been 
designed so that incrementation and decrementation can be 
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accomplished with only a minimum number of pump-unit 
condition changes. A. D.S. 


1889. An historical sketch of water measurements in hydraulic 
structures and power plants. (In French.) S. Kolupaila. 
La Houille Blanche, 1960, 15, 344.—The paper presents a 
review of the development of methods of measuring the flow 
of liq (in particular, water) in pipes and channels. Measure- 
ment by orifices, weirs, area-velocity devices, pitot tubes, 
current meters, salt-velocity methods, dilution methods, 
impact methods, and various other methods are dealt with. 
A short list is given of tests which have been carried out to 
compare the accuracy of the various methods of measurement. 
There are portraits of various pioneer workers (e.g. H. de 
Pitot), and numerous refs. D. 


1890. New digital system permits continuous in-line stock 
blending. Anon. Oil Gas J., 18.7.60, 58 (29), 104-6.—A 
newly developed digital system for continuous in-line blending 
permits as many as 60 different gasoline and middle dist 
stocks and additives to be blended rapidly and accurately. It 
is capable of handling base stocks and additives simultane- 
ously and continuously to ensure uniform mixing and has an 
accuracy of 0:-5%. The system is based upon predetermina- 
tion of the desired blend composition, but the digital-controller 
capacity could be expanded to permit it to determine the 
optimum composition of each blend. This would take into 
account variation in ON, vapour pressure, and other base 
stock properties, as well as relative refinery costs of the 
blending component. A. D.S. 


1891. How to measure tube-wall temperature. F. S. Becker 
and F. M. Kepler. Oil Gas J., 18.7.60, 58 (29), 100-1.—To 
operate fired heaters safely and efficiently it is almost a 
necessity to measure tube-wall temp. Metal-sheathed, oxide- 
insulated thermocouples are the most reliable, but it is 
essential to install them correctly. The design of thermo- 
couples and rules for correct installation are given. Looking 
to the future, it is considered that some method of optical 
scanning of the entire tube surface would be preferable to the 
spot readings obtained with thermocouples. A. DLS. 


1892. Instrumentations, three years later at Tidewater’s 
Delaware City plant. S.E.Roth. Oil GasJ., 11.7.60, 58 (28), 
110-12.—At Tidewater’s Delaware City plant eight control 
rooms serve as centres for 12 systems which collect some 4000 
points, logging the conditions hourly or more frequently on 
demand. Between logs the points are scanned at the rate of 
five/sec. Conditions outside of a predetermined span are 
alarmed both visually and audibly, with a record of the time, 
identity, and value being made in a section of the typed log 
sheet reserved for this purpose. Charge, yield, and utility 
data are totalized or averaged by the systems at the end of a 
process day and presented appropriately on each sheet. 
Individual paper tape punchers receive the totals simultane- 
ously, coding the information for IBM use at the accounting 
department. 

Tidewater’s experiences in instrument operation are dis- 
cussed, and planned preventive maintenance is emphasized. 
Design improvements and future developments are considered. 

A. D.S. 


PRODUCTS 


CHEMISTRY AND PHYSICS 


1893. Initiation of chemical reactions by mechanical forces. 
R. Schnurmann and I. 8. Stringer. Nature, Lond., 1960, 
187, 587.—The change in vise 5y and the temp coefficient of 
vise « of a lub oil were measured after fixed times of use in a 
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motored IC engine, and an engine run with fuel containing 
TEL at concn between 0 and 3-57 ml/IG. The engine speed 
was such that the mean rate of shear in the main bearings was 
of the order 10-7 sec~!. 8» decreased logarithmically with 
time, and « increased. 48n was about the same for the lub oil 
from the motored engine and that run on lead-free fuel, but 
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increased with the conen of lead in the fuel. «, on the other 
hand, was never greater than the corresponding value for the 
lub oil from the motored engine. 

It is deduced that in the presence of lead a greater number 
of large molecules are broken down, and that reactions of the 
free radicals with O, are promoted by lead. This is confirmed 
by measurements of sludge and acidity of the used oils. 

When the used oil from a motored engine was further run in 
an engine with leaded fuel, 5 behaved as expected, but « 
decreased instead of increasing further, and the acidity was 
also increased significantly. H. C. E. 


1894. Growth of sulphide films on steel. R. B. Campbell, 
L. Grunberg, and H. M. Scott. Nature, Lond., 1960, 187, 
588.—Steel wire of dia 0-25 mm was immersed in oil containing 
8-35 and dibenzyl disulphide with S-35 and subjected to 
pulses of heating (400° C) current of 4 msec duration. The 
radioactivity acquired by the wire was determined. A film 
of thickness d was formed on the wire having the relationship 
d? + kid = k,t with time (¢). It appears that a relatively 
thick sulphide film is rapidly formed; then the reaction is 
limited by a diffusion mechanism. 

Electron micrographs showed that the primary sulphide 
film is not uniform, but consists of local growths terminating 
in fine whiskers. These experiments are of interest in con- 
nexion with the role of EP additives in preventing scuffing of 
gears. H. C. E. 


1895. Blue hazes in the atmosphere. F. W. Went. Nature, 
Lond., 1960, 187, 641-3.—The hypothesis is developed that the 
blue haze in the atmosphere commonly seen over land areas 
is due to microdroplets (<0-1 my dia) of volatile organic epds 
emanating from vegetation. The amount of organic cpds 
so formed is estimated to be of the order 10® tons pa. These 
microdroplets rise to the temp-inversion layer and there 
condense to form larger droplets of size ca 1 my and are mani- 
fest as ‘“‘ veil clouds.” The droplets subsequently act as 
condensation nuclei in cloud and rain formation and are 
returned to the earth, where they may provide the source 
materials for petroleum formation. H. C. E. 


ANALYSIS AND TESTING 


1896. The methodology of viscosity measurement. (In Ger- 
man.) 8S. Peter. Chem. Ing. Tech., 1960, 32, 437.—The most 
important methods of visc measurement currently available 
are reviewed. Viscometers based on flow in capillaries (e.g. 
Ostwald and Ubbelohde type), on Couette flow (rotating 
viscometers), on flow in the slot between coaxial cones, on 
flow around a falling sphere, and on flow between parallel 
plates are mentioned. Correction factors are given in some 
cases. Certain viscometers of interesting construction are 
mentioned in more detail. The effect of temp on visc 
measurements is outlined briefly, and the paper concludes 
with a discussion of vise measurements in non-Newtonian 
systems. There are numerous refs. G. D. F. 


GAS 


1897. Synthesis gas production on the laboratory scale. (In 
German.) J. Baxa, J. Novansky, and V. Vesely. Zrdél u. 
Kohle, 1959, 12, 150-3.—C,H,-OH decomp over ZnO-Cr,O, 
cat is suitable for producing pressure synthesis gas. Process- 
ing details are: temp 350°-420° C, pressure 1-15 atm, vol 
rates of 0-09-0-9 1 liq C,H;-OH/l cat/hr. The cat works at 
least 2000 hr without regeneration with conversion 60-98%. 
Its capacity is «400 kg C,H,-OH on 1 1 cat. Activation 
energy of the C,H;-OH decomp is—with fresh cat—11-5 
keal/mol. After 900 hr this increases to 20-3 kcal/mol. The 
gas obtained contains—at the adsorber outlet—on the average 
31-32% CO, 66-67% H;, 1-2% CO,, and <1% hydrocarbons. 


C deposited on the cat is negligible after 2000 hr. H,0 in the 
C,H;-OH increases the CO, cont of the decomp gas. To 
obtain synthesis gas with higher CO/H, ratio it is advantageous 
to process on the same cat a C,H,;-OH soln of CH,O. 21 refs, 


1898. How low for natural gas processing temperatures? 
Various. Petrol. Engr, July 1960, 32 (7), C12.—Six process 
engineers discuss the question above. Various points of 
view are presented on such matters as design considerations, 
processing methods, economics, data, etc. An interesting 
point emerging from the discussion is the dearth of accurate 
thermodynamic and other data on natural gases at very low 
temp. A research programme to remedy this situation is 
reported, and attempts are made to show the cash value of 
this work. G..D. 


ENGINE FUELS 


1899. Black box determines jet-fuel cleanliness. C. L. 
Heaberlin, J. M. Fraser, and J. Walker. Ozl Gas J., 18.7.60, 
58 (29), 121-3.—The ASTM method of testing for particulate 
matter in hydrocarbons suffers from the disadvantages that it 
is time-consuming and requires the facilities of a modern lab. 
A field method suggested for detecting particles in jet fuel 
employs a black box which excludes all light except that from 
a powerful flashlight beam passing through a small window on 
one face of the box. A second opening permits a view of the 
beam of light at a 90° angle toit. The box contains a quarter- 
or one-gallon sample of fuel, and during test the fuel is 
agitated and particulate matter shows up as discrete shiny 
particles. Checks on fuel sampled at the airfields were 
carried out in a few sec, and fuels judged satisfactory in this 
test also proved to contain far less particulate matter than 
the tolerable amount when examined in the ASTM test. A 
certain amount of experience is required in learning what a 
fuel containing 0-5 ppm of particulate matter looks like. 
D. 8. 


GAS OIL AND FUEL OIL 


1900. Combustion research and fuel policy: a new look in 
combustion research. M. W. Thring. J. Inst. Fuel, 1960, 
33, 406—-9.—Seven examples of subjects in which the author 
considers development projects should be initiated on a 
reasonably large scale are given. These are: the direct pro- 
duction of electricity by the electromagnetic braking of hot 
gases produced by combustion of pulverized coal or oil; fuel 
cells in which the fuel should be consumed to carry out a 
reduction reaction such as that of FeO to Fe using CO and 
heat from the fuel, the reduced iron powder then being stored 
and consumed rapidly in a cell to produce peak-load electri- 
city; production of molten pig iron cheaply from small non- 
coking coal; in the field of steel melting; efficient combustion 
of coal; the continuous production of metallurgical coke; 
and the complimcuatary application of two or more fuels such 
as coal and coke, oil and gas, or oil and coke. A. D.S. 


1901. In-line blending at Ellesmere Port. Anon. Petroleum, 
Lond., 1960, 28, 267.—It is shown that in-line blending of 
fuel oils at distribution points lead to a reduction in the tank- 
age required. The success of accurate in-line blending 
depends on close vise control. An automatic vise control 
system is described: it is claimed that the vise of the final 
product does not vary more than +2%. The actual in-line 
blending unit with the associated pumps, metering valves, 
ete., is also described. G. D. ¥. 


LUBRICANTS 


1902. Additives for lubricants. Anon. Peérol. Times, 15.7.60, 
64, 484—-6.—The total amount of additives manufactured is 
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now ca 1} million tons pa, of which ca half are detergents, a 
quarter vi improvers, an eighth anti-oxidants, and one-eighth 
miscellaneous. The various additive types are discussed 
according to their function, and include anti-oxidants, anti- 
foamants, anti-static additives, basic materials, corrosion 
inhibitors, detergents, extreme-pressure agents, friction 
reducing agents, metal deactivators, pour point depressants, 
solid fillers, tackiness agents, and vi improvers. A. D.S. 


1908. Synthetic lubricants for aeroplane turbines. (In Ger- 
man.) R.AdamandB.T. Fowler. Erdél u. Kohle, 1959, 12, 
157-60.—For turbine aircraft practically only synthetic oils 
are used currently. The motor can be preheated to overcome 
starting problems, but fuel must not be mixed with the oil 
on account of vaporization and mixing problems. With 
military aircraft one or more motors can be cut out and assume 
the ambient temp. After some time the motors must be 
restored again in flight. At a conventional ht of 10,000 ft, 
temp of —40° to —60° C, the oil must be capable of flowing. 
This cannot be attained with mineral oil. Tests in military 
aircraft followed tests on the stand. After 25 hours the oil 
deteriorated due to mineral oil contamination. Under flight 
conditions synthetic oils have an outstanding performance 
capacity and are superior to mineral oils, also mixtures must 
be avoided. Overhauling time has risen for the turbines from 
400 to 1500 operating hours, on specially selected motors 
2000 hours. Oil regeneration is not necessary, filtration 
suffices. High thermal stability is required; at high veloci- 
ties the air can no longer be used as cooling medium. As a 
result of adiabatic compression, temprise is so high that heating 
rather than cooling by the air results in the oil being cooler. 
At temp >300° C no perfect performance is to be expected, 
because—in the synthetic oils used currently—thermal de- 
comp sets in. New oils and testing methods are necessary, 
since no high-temp testing machines or satisfactory high-temp 
viscometers exist. R. 'T. 


SPECIAL HYDROCARBON PRODUCTS 


1904. Problems of electrical behaviour of insulating oils. (In 
German.) W. Dittrich. Erdél u. Kohle, 1959, 12, 166-72. 
Pt II. Electricity and matter flow at field strengths below 
the breakthrough field strength.—Unstable discharge or 
electrical penetration in liq—Experiments with an oil dis- 
charge stretch, with a lead-sheathed protection, show the 
known voltage characteristics; with gases no foreign ionization 
occurs. Reciprocal action between oil mol and metal surface 
takes place, and the total effect will be that electrons from 
the metal can pass into the oil; increases sharpen an a priori 
suppressed electron escape, depression occasionally permits 
an electron escape. Effect of impurities, H,O, and air on the 
dependent discharge is considered, surface effect. Influences 
of temp, vise, gases, H,O, and solid suspensions on breakdown 
are discussed. 30 refs. mE. 


1905. Report of work of Study Committee No. 1 (insulating 
oils). H. Weiss. CIGRE 1960, Paper No. 142, 3 pp.— 
Method for elect strength ready for submission to IEC. 
Dielectric loss angle (DLA) as criterion of oil oxidn proposed 
by Poland; Germany considers DLA of significance both as 
aging characteristic (aging by IEC method, cf Abs 259, 1955) 
and per se for transformer oil in service. Work on reference 
cell for DLA measurement is being correlated with IEC 
Committee 15. Enquiry into possibility of higher transformer 
operating temp indicates that cellulose insulants are more the 
limiting factor than the oil. v7.8. 


1906. Non-draining compounds and cables. (In German.) 
K. Brinkmann. Elektrizitdtswirtschaft, 1959, 58, 229-33.— 
In addition to characteristics normally desirable in cable 
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impregnants, non-draining cpds (for medium voltage paper 
insulated cables subject to level difference, e.g. mine shaft, 
and high ambient temp, e.g. Middle East) must also be assessed 
by drop pt, penetration, adhesivity, to ensure combination 
of fluidity at impregnating temp with plasticity at operating 
(or lower) temp such as to be neither friable nor flowable. 
Suitable cpds are mixtures of oil/polymerized hydrocarbon/ 
wax + small quantity rosin (to increase oxidn resistance and 
reduce wax crystallization), last may be replaced by another 
inhibitor additive. Tests on non-draining cpds are given 
(ir spectra, visc/temp, dielectric loss angle/temp) and also on 
cables impregnated therewith. V¥.B. 


1907. Physical properties of non-draining compounds. (In 
German.) K. E. Bischer. F & G@ Rdsch, 1959, (44), 156— 
65.—Non-draining cable impregnating epds consist mainly of 
micro-cryst wax mp >80° C, insulating oil, polyisobutylene 
(or, more seldom, polyethylene), also additives such as rosin, 
etc. Characteristics of importance are mp; drop pt; cone 
pen; absorption index (impregnability of insulating paper 
at 170° F, method given), which is inversely proportional to 
adhesivity. Tabulation for nine commercial epds; drop pt 
76°-101°C; cS/120°C 12-5-39-2; pen/25°C 30-80; mean 
expansion coeff 20°-100° C, 93-170 x 10-§/°C. Graphs of 
characteristics (including flow properties and transparency to 
polarized light) given for 20°-140°C. Description of test 
methods and discussion of results, comparison with naph- 
thenic cable impregnating oil and with rosin-containing 
impregnating cpd preceding Abs). V.B. 


1908. Passivated transformer oil. F. Hughes and L. G. Wood. 
Elect. Rev., 1960, 167, 181—4.—Survey of 30 heavily loaded 
distribution transformers (200-625 kVA, 92-370 gal insulant) 
showing condition (Neut. No. 0-11-17-4, Cu 1-40 ppm) of 
BS 148 oil at oil change and of passivated transformer oil 
(PTO) replacement after 1 (0:06-0:59, Nil-3-3) and 4-5 
(0-08—-0-50, Nil, all oils pass BS 148 oxidn) years. Indications 
are that life (z.e. to Neut. No. 1) of BS 148 oil under conditions 
applicable was 5-7 years and of PTO (on basis of annual 
acidity increment of 0-04) ca 25 years (cf Abs 560, 1959). 
V. B. 


1909. Transformer oil preservation systems and associated 
problems. H. Lutz. CIGRE 1960, Paper No. 134, 24 pp.— 
Oil protection methods (conservators, N, seals, etc.) are de- 
scribed (illustr) and discussed, national preferences are indi- 
cated. Fire protection methods for oil-filled transformers 
are also briefly surveyed. Suggested test limits for oil at 
which regeneration is desirable are: acidity 0-5-1 mgKOH/g, 
tan 8 (90°C) 0-08-0-12 (new oil should have 0-0025), elect 
strength 70 kV/cm. 32 refs. 


DERIVED CHEMICAL PRODUCTS 


1910. Modern production and further processing of chemicals 
from petrochemical raw materials. (In German.) E. Kotter. 
Erdél u. Kohle, 1959, 12, 92-100. Pt II. Mono-olefins.— 
Mono-olefins are very reactive products from petroleum 
fraction cracking, also produced in hydrocarbon synthesis 
from CO and H;. Paraffin hydrocarbon cracking into low 
paraffins and olefins takes place at high temp with or without 
cat. Tech cracking takes place generally at ca 400°—600° C, 
depending on use of cat. Optimum temp for low-olefin pro- 
duction is 750°-800° C and over. The most important olefin 
gases from cracking or reforming—and serving for further 
processing to petrochemicals—are C,H,, C,;H,, n- and iso- 
butylenes. Descriptions are given, with supporting eqn, of 
hydration, chlorination, oxidn, carboxyl reactions, polymeriza- 
tion, and olefin reactions with aromatics. Process variables, 
temp, pressure, etc., are discussed and sp product output 
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stated. The OXO process, which—under influence of pres- 
sure, heat, and Co-cat—produces aldehydes, is described. 
42 refs. R. T. 


COAL, SHALE, AND PEAT 


1911. Coal chemistry in [West] Germany. (In French.) 
H. W. Knauff. Chim. et Industr., 1960, 84, 3-19.—Crude 
benzole production peak (thousand tons) 564 in 1957, slight 
decrease since due to fall in coke output. For first half 1959 
pure C,H, 95 (increasing), C,H,CH, 7-7 (decreasing fast), 
C,H,(CH;), 4-9 (decreasing); benzole imports have been 
necessary and petroleum is encroaching on coal as aromatics 
source. Naphthalene (1958) 93, and owing to inadequacy less 
efficient production of phthalic anhydride from o-xylene has 
to be tolerated. Anthracene (1959) 7. Coal hydrogenation 
discontinued, but plants used previously therefor hydrofined 
(1958) 4-3 x 10% tons petroleum. Production and derivatives 
of phenol, CaC,, CO reviewed. 1957 figures for % chemicals 
derived from petroleum (balance coal) were: CO 13-5; CH, 
92-3; C,H, 32; C,H, 57, C,H, 100; C,H, 100; aliphatics 39; 
benzene 0; toluene 15; xylenes 17; naphthalene 0. Whilst 
proportion of coal-derived products will decrease, production 
is expected to remain static for next 5-8 years. ¥.B 


1912. Oil production by subterranean combustion. (In Ger- 
man.) H. J. Tadema. Erdél u. Kohle, 1959, 12, 140-4.— 
Field investigations have proved the tech practicability of oil 
production by underground combustion. The mechanism of 
in situ lab combustion is investigated. A model developed 


at least can explain the most important phenomena. By 
reciprocal action of material flow, heat transport, and chem 
reaction this mechanism is capable of driving out the oil very 
effectively from the oil-bearing stratum. R. T. 


MISCELLANEOUS PRODUCTS 


1913. Automotive silicone uses grow fast. T. A. Kauppi. 
Automot. Industr., N.Y., 1.8.60, 123 (3), 33.—Silicones can be 
produced in a variety of forms by combining silicon atoms 
with various organic molecules. The forms available include 
fluids, rubbers, resins, oils, and greases, and all share the 
following characteristics: retention of physical and electrical 
properties over a wide range of temp; water repellency; and 
resistance to oxidn, weather, and chemical attack. A 
description is given of the widespread uses of silicone products 
in the automotive industry, D. W. G. 


1914. Hydrogen peroxide from petrochemical raw materials. 
(In German.) P. W. Sherwood. Chem. Ing. Tech., 1960, 
$2, 459.—Since 1953, two new processes have been used for 
the production of hydrogen peroxide: (1) a cyclic reduction- 
oxidn process based on alkyl anthraquinone; (2) a process 
based on the partial oxidn of aliphatic alcohols, especially 
isopropanol, to produce H,O, and a ketone or aldehyde. 
This second process can be carried out in the gas or liq phase. 
In the liq phase no cat is required. Various data on the 
temp, pressure, conversion, and purification of the product are 
given. It is stated that the process is being used by the Shell 
Chemical Co in Louisiana. G. D. F. 


CORROSION 


9115. Avoiding shorts with test leads. S. Owens. Oil Gas J., 
4.7.60, 58 (27), 126.—Test leads are used to help determine the 
type, kind, and amount of cathodic protection for pipelines. 
After application of cathodic protection, they are then used 
to check the results and thereafter in the maintenance of 
corrosion mitigation. Incorrect installation of test leads can 
lead to shorts, and one method to avoid these is shown 
diagrammatically. 
A. D.S. 


1916. Underground corrosion and methods of control. 5. 
O. C. Mudd. Petrol. Engr, June 1960, 32 (6), D35.—This 
part considers the cathodic protection of buried pipelines. 
After discussing cathodic protection generally, the problem 
of current supply is considered. Current may be supplied by 
galvanic anodes or by generated-power installations, both of 
which are dealt with in some detail. In conclusion, there is a 
description of the problems to be overcome in providing a 
suitable “‘ ground bed ”’ around the pipeline. G. D. F. 


ENGINES AND AUTOMOTIVE EQUIPMENT 


1917. Wear in spark ignition engines. (In French.) M. L. | 


Buty. Bull. Ass. frang. Tech. Pétrole, 1960, 681-705.—Con- 
sidered under heads of (I) erosion, (II) abrasion, (III) corrosion. 
I largely controlled by piston ring assembly and almost elimi- 
nated by fitting chromed top ring. Effect of engine temp and 
speed (wear increases as (engine speed)*) is shown. Influence 
of oil quality is less evident, also of oil change period, provided 


this +2500 km. II due to abrasive particles, either in oil or 
from air, of those from latter 50% get into oil, 20% remain 
in cyl head, 30% escape in exhaust. Dirt entry via oil 
breather and front main bearing can also be of significance. 
III unimportant for car engines. Oil filters not considered 
justifiable, except for overseas and dusty roads. Report of 
discussion. V. B. 


SAFETY PRECAUTIONS 


1918. Diesel oi! injection injuries. R.P. Yaxley. Brit. med. 
J., 1960, ii, 714-15.—Case report of injection (120 atm) of 
diesel oil/kerosine into index finger whilst testing diesel 


injector, resulting in middle phalanx amputation. Review 
of literature, treatment of choice outlined; prognosis generally 
poor. 


ECONOMICS AND MARKETING 


1919. Mid-year report. Anon. Oil Gas J., 25.7.60, 58 (30), 
143-98.—The following are highlights from the U.S.A. Mid- 
year Report. The second half drilling will show a gain of 13% 
over completions in the first half. A total of 24,095 wells 
will include 5484 wildeats and 18,611 field wells. Drilled 
footage is expected to reach a total of 103,595,000 ft for the 


period. Completions for the first six months dropped 3011 
wells below the corresponding 1959 period. The decline in 
completions was reflected in decreased rotary rig activity, the 
average number of active rigs being down to 1739 from 2017 
for the first half last year. 

Domestic demand averaged 9,801,000 bd in the first half 
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with a gain of 2-1%, and the second half demand will be up ca 
4-4% from last year. Crude production averaged 7,042,500 
bd in the first half, which is a fall of 151,900 bd. This fall 
was influenced by increased crude imports, cuts in refined- 
product stocks, lower crude-stock gain, and a smaller increase 
in crude stocks. Refinery runs dropped below 1959 averages 
with a first half total of 8,040,000 bd. Crude and product 
imports dropped to 1,847,000 bd from the record figure set in 
the first half of 1959. Production rate of natural gas liq 
increased 7-5% to average 39,337,000 gal daily. Production 
rate has nearly doubled in the past ten years. 

Gas pipelines will have one of their biggest construction 
years. Crude pipeline production remains depressed, but 
products line activity is up sharply from 1959. Natural gas 
prices to household consumers have gone up, and it is suggested 
that the way in which prices could be kept down is through 
more efficient distribution. 

In early 1960 marketers were plagued with an over-supply 
of both crude and products, although prices were strengthen- 
ing at mid-year. A. D.S. 


1920. Evaluation of U.S. oil resources. P.D. Torrey. Prod. 
Mon., July 1960, 24 (8), 12-17.—The findings of the Secondary 
Recovery and Pressure Maintenance Cttee of the Interstate 
Oil Compact Commission are reported. The estimates of 
resources include those which may be recovered by secondary 
methods. The % increase in reserves since 1946 is less for the 
U.S.A. than for any other country, and the U.S.A. has dropped 


1923. World-wide competition sharpens oil paradox. E. 
Adams. Petrol. Engr, June 1960, 82 (6), A21.—Petroleum 
activities for the year 1959 are reviewed for 125 areas and 
countries, from Aden to Zanzibar. Information includes, in 
most cases, production of gas and oil, refinery capacity, 
refinery throughput, consumption, details of exploration, and 
constructional work. G. D. F. 


1924. U.S. oil resources, past, present, and future. P. D. 
Torrey. Petrol. Engr, July 1960, 82 (7), B52.—Data on U.S. 
oil resources are presented in a series of tables and diagrams. 
The reserves, at 31,719 million brl, are at a record level, 
though the U.S.A. now stands fourth in the world reserve list 
as against first some 14 years ago. The U.S.A. is shown to be 
self-sufficient in oil requirements for the foreseeable future. 
The growing importance of fluid injection and secondary 
recovery oil are shown. G. D. F. 


1925. Streamline paper work and put dollars in the till. J.C. 
Culley. World Oil, 1.8.60, 151 (2), 73.—The case for reduction 
of paper work in the oil industry is presented. Paper work 
includes forms, purchasing, printing, stocking, ordering, 
issuing, preparing, distributing, filing, storing, and eventual 
destruction; it is claimed that the present ratio of clerk to 
production worker is about one, compared to 1:30 in 1900. 
The problem of excessive paper work can be solved by 
analysis, prevention, elimination, consolidation, and planning. 
C. A. 


1926. A simple method for estimating maximum furnace 
performance and optimum furnace construction. (In Ger- 
man.) C.vanden Berg. Erdél u. Kohle, 1959, 12, 144-50.— 
Factors limiting heat delivery in the radiation zone of a 
refinery furnace are discussed. With reference to a nomo- 
gram a simple method is given whereby correlation between 
all the important variables can be determined. Theoretical 
bases of the nomogram are treated mathematically. 8 refs. 
R. T. 
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from first to third place in the world picture for proved 
resorves. G. B. 


1921. Canadian refiners are marking time. D. H. Stormont. 
Oil Gas J., 15.8.60, 58 (33), 118-20.—Canadian refineries, after 
more than a decade of steady expansion, are marking time. 
The lull applies primarily to new crude capacity and is due to 
the fact that existing plants have more than sufficient capacity 
to supply current demands, both quantity- and quality-wise. 
For 1960, refinery runs are expected to average ca 775,000 bd, 
which is 40,000 brl up on 1959. Gasoline demand during the 
first quarter of 1960 was up 6%, premium gasoline having a 
research ON of 98-7 compared with 99-3 in the U.S.A. By 
the end of 1960 Canadian refineries should have an excess 
capacity of ca 150,000 bd, representing nearly 20% over 
current requirements. A. D.S. 


1922. Gas exports to spur future Canadian growth. G. T. 
Kinney. Oil Gas J., 15.8.60, 58 (33), 114-17.—More than 
8 trillion cu ft of Canadian natural gas has been dedicated for 
export, thus giving Canada the incentive to continue its active 
exploration programme. The economic importance of export 
is shown in tabular form, estimates being made with and with- 
out gas export. In Canada itself, the market growth during 
1959-69 is expected to rise from 282 to 800 billion cu ft. All 
this is made possible by four major pipelining projects— 
Alberta—California, Trans-Canada, West Coast Transmission, 
and Canadian—Montana. A. D. 8. 


1927. World’s largest wax plant. A. Hegarty. Petrolewm, 
Lond., 1960, 28, 301.—The new, 250 tons/day paraffin wax 
plant of the Atlantic Refining Co at Philadelphia is reviewed. 
Various innovations in the design, especially of the filters 
and instrumentation, are mentioned, and there is a more 
general description of many items of plant. G. Dd. F. 


1928. Time-saving chart for pipe wall thickness selection. 
W. P. Hansen. Petrol. Engr, June 1960, 32 (6), Cl14.—A 
large chari is presented for the rapid determination of pipe 
wall thickness as a function of temp, pressure, and pipe size. 
Corrosion allowance can be made. The method of construct- 
ing such charts for other pipe materials is outlined. 


1929. Chart for vessel wall thickness. D. C. Enos. Petrol. 
Engr, June 1960, 32 (6), C26.—A chart has been prepared to 
facilitate the calculation of vessel wall thickness in accordance 
with the ASME code of 1959. The revisions in this new code 
are outlined and include, inter alia, the corrosion allowance, 
vessel supports, manholes, and welding quality. G.D. F. 


1930. How to design pipe supports for petrochemical plants. 
B. Laan. Petrol. Engr, June 1960, 32 (6), C50.—The design 
of pipe supports is considered under the headings of spacing, 
materials, and construction. Various design criteria are 
given, such as weights, friction, expansion, wind and earth- 
quake forces, ice loads, foundations, etc. a. DB. FF. 


1931. Corroded tank bottoms repaired with plastic. D. Gavitt. 
Petrol. Engr, July 1960, 32 (7), D12.—A material consisting 
of glass fibre matte impregnated with liq polyester resin and 
then cured has been tested for mending corroded storage tanks 
and similar installations. The results have been satisfactory, 
with a large saving in cost. The method of carrying out the 
repair is outlined. G. D. F. 


1982. The mineral, chemical, and petroleum industries. (In 
Italian.) E. Mattei. Riv. Combust., 1960, 14, 451-62.— 
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After dealing with the problem of energy sources in the 
European Economic Community area, the author presents his 
point of view about the Italian situation by pointing out that 
Italy will not accept any policy the result of which could direct 
energy consumptions in such a way as to make the sources, 
which are now the most convenient, more expensive or to 
5 prevent a further decrease in price. In regard to Europe, the 
author believes that a policy which keeps the energy price 
high, restrains consumption, locks up financial and human 
resources in unprofitable activities, and which prevents other 
resources from developing their most profitable economic 
income could be a delaying element for Europe itself. 
(Author’s abstract.) 


1938. Prospects for the European oil industry. (In Italian.) 
H. Rastoul. Riv. Combust., 1960, 14, 463—71.—In the field of 
the possibilities of the European oil industry, particular atten- 
tion is given to the problems of exploration and production of 
raw products, by relating these problems to the present con- 
sumption of energy and to forecasts for the future. In the 
author’s opinion, the forecast which doubles for the coming 
ten years the production capacity of the industry calls for the 
insistence on full-time exploration for new oil wells, both in 
Europe and Africa, in order to ensure for MEC countries the 
necessary resources for their own needs. In the general 
picture, consideration is given to the contribution which the 
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French oil inc.ustry will be able to offer for the solution of these 
problems. (Author’s abstract.) 


1934. Brazil—land of opportunity for petrochemicals and 
petroleum processing. E.C. Oden and R. Schiffino. Peerol, 
Engr, June 1960, 82 (6), C6.—Economic factors affecting 
petrochemical consumption in Brazil are outlined. The 
present consumption is tabulated, and the potential consump. 
tion is shown to be considerably larger. Various incentives to 
industry are mentioned. G. D. F. 


1935. Libya wins an oil dowry. Anon. Times Rev. Ind., 
1960, 14 (164), 86, 89.—Prospecting expenditure £30 million 
pa, 99 wells drilled (26 productive); production 63,500 bd 
(of which Zelten 1 and 2 account for 32,500). Petroleum law 
requires quarter of concession to revert to government at end 
of 5 years. Pipeline, tankage, and refinery plans indicated. 
¥. 


1936. India’s changing oil policy. Anon. Petroleum, Lond., 
1960, 28, 307.—It is stated that the aim of the Indian Govern- 
ment is to make the oil industry more independent of overseas 
companies. <A considerable amount of exploration work is in 
progress, and reserves have been confirmed in two areas, 
Mention is made of a new refinery to be built with Rumanian 
assistance. A pipe plant being set up will supply all immedi- 
ate requirements of oil pipelines. G. D. F. 


BOOK REVIEWS 


a A Century of Oil and Gas in Books. E. B. Swanson. New 
: York: Appleton-Century-Crofts Inc., 1960. Pp. xiii + 
214. $4.75. 

E. B. Swanson, the compiler of this descriptive biblio- 
graphy sponsored by the American Petroleum Institute, is 
considered a leading authority on books dealing with 
petroleum. 

In his introduction he gives his objective, which was “‘ to 
include all items published commercially or privately in 
English, which had to do directly or essentially with some 
aspect of petroleum,” and he has attempted to list and 
examine all available material known to him up to August 
1959. 

Over 2000 books published during the past 100 years are 
included and arranged by aspect, the contents list giving a 
clear indication of this arrangement. Each entry, in addi- 
tion to giving author, title, place of publication, publisher, 
date, and pagination, has a brief annotation describing the 
contents of the book. An author index concludes the 
bibliography. 

The Serials and Periodicals section contains a ‘‘ List of oil 
trade periodicals and general newspapers carrying oil 
materials with indication of libraries having most nearly 
complete files,’ compiled by Virginia Smyth, Librarian, 
American Petroleum Institute. This list will be particu- 
larly useful to American users of the bibliography. 

E. B. Swanson is to be congratulated on filling a gap in 
the guides to petroleum literature with such a compre- 
hensive and well-produced bibliography. It should prove 
of great value, not only to those in the petroleum industry, 
but also to those outside who have a need for subject 
bibliographies. 


The Story of the American Petroleum Institute. Leonard M. 

Fanning. New York: World Petroleum Policies, 

a 1959. Pp. 168. $5.00 (post 14 c U.S., 26 ¢ foreign). 
= The API was incorporated on 20 March 1919, and the 

; celebration of its fortieth birthday in 1959 gave the author, 
who was the first public relations director of the Institute, 

an opportunity to publish his account of its history. The 

sub-title to the book is “‘ A Study and Report (with personal 


reminiscences),”’ and this adequately describes the contents. 
It does, in fact, cover over 40 years of close contact with the 
oil industry of America and with those who were foremost 
in its operations. Hardly a page is without some reference 
to a personality, and particularly to A. C. Bedford, who is 
described as ‘‘ father ” of the API, and to Robert L. Welch, 
its ‘‘ wet nurse and pediatrician.” 


ASTM Manual for Rating Motor Fuels by Motor and Research 
Methods. Philadelphia: American Society for Testing 
Materials, 1960. Pp. 192 + xviii. $7.50. 


Two revised ASTM standards and one new ASTM tenta- 
tive standard for the rating of motor fuels are included in 
this publication. The new method (D1656—59T) is for the 
determination of research octane number between iso- 
octane (100) and iso-octane plus 3-0 ml TEL per U.S. 
gallon (116). 

The revised standards are D357—-59 for motor octane 
number below 100, and D908-—-59 for research octane 
number below 100. 

Two proposed methods of test are also included, but for 
information only. The first is for the determination of 
motor octane number above 100, and the second is a method 
of test for motor or octane number of small samples. 
Determinations can be made on quantities ranging from 
75 to 200 ml. 

Six appendixes give details of apparatus, its installation, 
operation, and maintenance, on reference materials and 
blending accessories, and on building and utility require- 
ments. 


Congrés International des Machines 4 Combustion. Colloque 


1959, Wiesbaden. Frankfurt: Machienenbau-Verlag 
GmbH, 1960. Pp. 1128. DM 120. 


The topic for the 1959 CIMAC conference at Wiesbaden 
was ‘‘ Diesel Engines and Gas Turbines up to 1500 hp.” 
The present volume includes all the papers presented and 
reports the discussions which took place. The nine sections 
of the conference were devoted respectively to: (I) super- 
charging of diesels; (II) combustion in diesels; (III) thermal 
and heat transfer problems of diesels; (IV) refrigeration of 
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charge air and of fuel injection; (V) special problems of 
combustion engines; (VI) flow and combustion; (VII) 
special problems of gas turbines; (VIII) component design 
of diesels; and (IX) experiences with diesel marine engines. 


Standard Specifications for Benzole and Allied Products. 4th 
Edn 1960. London: The National Benzcle and Allied 


Products Association, 1960. Pp. 132 + vii. 30s. 
(post 1s. 6d.). 


Standard specifications for benzenes, toluenes, xylenes, 
and coal tar naphthas are given, together with details of 
the methods o! test to be used to determine various 
properties. 


ADDITIONS TO THE LIBRARY 


Entries are in subject order arranged according to the Uren “ Classification for Petroleum 
Bibliography,’ the number preceding each entry indicating the classification and corre- 
sponding to that used in the ‘“‘ Library Catalogue ” published by the Institute. 


012 ENGINEERING INDEX, 1959. New York, Engineering 
Index, Inc., 1960. 1636p. 


033 DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL RESEARCH. 
Fuel research, 1958: report of the Director of Fuel 
Research for 1958. London, H.M.S.O., 1959. 35 p. 


041 ScrencE INFORMATION AssocIATES. Guide to the litera- 
ture of petroleum. Houston, Texas, SIA [19597] 


094 AmERICAN InNstiITUTE. Specification for 
casing, tubing and drill pipe. 23rd ed. New York, 
API, 1960. 47p. (APIStd 5A.) 


094 AmERICAN PeTRoLEUM InstiTUTE. Specification for 
high-strength casing and tubing (tentative). New 
York, API, 1960. 28p. (APIStd 5AX.) 


094 AMERICAN PETROLEUM INstTITUTE. Specification for 
line pipe. 18th ed. New York, API, 1960. 39 p. 
(API Std 5L.) 


094 AMERICAN PETROLEUM InstITUTE. Specification for 
high-test line pipe. 9th ed. New York, API, 1960. 
23p. (APIStd 5LX.) 


094 AmerIcAN PerroteuM InstiTuTE. Specification for 
threads in valves, fittings and flanges. 8thed. New 
York, API, 1960. 32p. (APIStd 6A.) 


094 AmeRICAN PetroLteum Institute. Specification for 
ring-joint flanges for drilling and production service 
(2000, 3000, and 5000 Ib) 6th ed. New York, API, 
1960. 25p. (APIStd 6B.) 


094. AmeRICAN PrTROLEUM INstITUTE. Specification for 
ring-joint flanges for drilling and production service 
for extreme pressures (10,000 and 15,000 Ib) 3rd ed. 
New York, API, 1960. 16p. (APIStd 6BX.) 


094. AMERICAN PETROLEUM INstTITUTE. Specification for 
flanged steel gate and plug valves for drilling and 
production service. llthed. New York, API, 1960. 
23p. (APIStd 6C.) 

094. AmeERICAN InstituTE. Specification for 
flanged steel gate and plug valves for multiple parallel 
string completions in production service. New York, 
API, 1960. 16p. (APIStd 6CM.) 


094 AmeRICAN InstituTE. Specification for 
steel gate, plug and check valves for pipeline service. 
9thed. New York, API,1960. 28p. (API Std 6D.) 


094 AmeERICAN PETROLEUM InstiTUTE. Specification for 
flanged wellhead and drilling-through equipment 
6thed. New York, API, 1960. 25p. (APIStd 6E.) 


094. AmERICAN PeTROLEUM InstITUTE. Specification for 
rotary drilling equipment. 16thed. New York, API, 
1960. 53p. (APIStd 7.) 


094 AmERICAN PetTROLEUM InstTITUTE. Specification for 
wire rope. 15th ed. New York, API, 1960. 24 p. 
(API Std 9A.) 
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094 AmeERICAN PETROLEUM INstITUTE. Specification for 
oil-well cements and cement additives. 7th ed. 
New York, API, 1960. 14p. (APIStd 10A.) 


094 AmeRIcAN InstiTUTE. Specification for 
sucker rods. 13thed. New York, API, 1960. 28 p. 
(API Std 11B.) . 


094 AmeRICcAN PetTrRoLEUM InstITUTE. Specification for 
miscellaneous production equipment. 6th ed. New 
York, API,1960. 12p. (APIStd 11D.) 


094 AMERICAN PetrroteuM InstiTuTE. Specification for 
pumping units. 8th ed. New York, API, 1960. 
19p. (APIStd 11E.) 


094 AmeERICAN InstiTuTE. Specification for 
oil and gas separators (tentative). New York, API, 
1960. 5p. (APIStd 12J.) 


094 AmeERICcCAN InstTITUTE. Specification for 
indirect type oil-field heaters (tentative). New York, 
API, 1960. 7p. (APIStd 12K.) 


094 British Stanparps Institution. Specification for 
bitumen road emulsion (anionic). London, BSI, 
1960. 29p. (BS 434: 1960.) 


094 British STaNpDARDS INstiTuTION. Heaters for tar 
and bitumen (mobile and transportable). London, 
BSI, 1960, 7p. (BS 1676: 1960.) 


094 Brirish StanpARDs InstiTuTION. Calcium-base grease. 
London, BSI, 1960. 30p. (BS 3223: 1960.) 


094 British STaNDARDS INstITUTION. Test methods for 
bitumen. London, BSI, 1960. 44 p. (BS 3235: 
1960.) 


094 British STanpARDs InstiTuTION. Specification for 
jointing compounds for use in liquefied petroleum 
gas appliances and installations. London, BSI, 1960. 
10p. (BS 3245: 1960.) 


095 Evans, U. R. The corrosion and oxidation of metals: 
scientific principles and _ practical applications. 
London, Edward Arnold, 1960. 1094p. 


095 SHELL DEVELOPMENT CompPaANy. Corrosion datasurvey, 
1960. Emeryville, California, Shell Development 
Company, 1960. 60p. 


135 Prerre, B. Pétrole francais. Paris, Hachette, 1960. 
265 p. 


140 Lenczowsk1, G. Oil and state in the Middle East. 
New York, Cornell University Press, 1960. 379 p. 


202 AmeRICAN CHEMICAL Society. Division of petroleum 
chemistry. General papers presented Cleveland, 
Ohio, April 5-14, 1960. Washington, ACS, 1960. 
177 p. Preprints Vol. 5, No. 1. 
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AMERICAN CHEMICAL Society. Division of petroleum 
chemistry. Lubrication under extreme conditions: 
symposium, Cleveland, Ohio, April 5-14, 1960. 
Washington, ACS, 1960. 214 p. Preprints Vol. 5, 
No. 2-B. 


AMERICAN CHEMICAL Society. Division of petroleum 
chemistry. Oxidation to produce petrochemicals: 
symposium, Cleveland, Ohio, April 5-14, 1960. Wash- 
ington, ACS, 1960. 70p. Preprints Vol. 5, No. 2-C. 


AMERICAN CHEMICAL Society. Division of petroleum 
chemistry. Stimulation of petroleum production: 
symposium, Cleveland, Ohio, April 5-14, 1960. 
Washington, ACS, 1960. 82 p. Preprints Vol. 5, 
No. 2-A. 


AMERICAN Society For Testinc Materrats. ASTM 


Manual for rating motor fuels by motor and research 
methods. 4thed. Philadelphia, ASTM, 1960. 192 p. 


Broome, D. C. The testing of bituminous mixtures: 
a laboratory handbook concerning road and building 
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diamond, 864, 1405 
directional, 27 
drill pipe failures, 34 
dry-hole costs, 1793 
energy balance and specific power, 
1537 
exploratory, 1111, 1537 
EP lubricants for bit-life, 356 
at fifty thousand ft, 362 
fishing techniques, 1106, 1790 
from floating vessels, 696, 989 
foaming agents, 874 
formation damage, 518 
at Hassi Messaoud, 361 
hole deviation, 371 
hydraulic perforating, 31 
Hydra-Perf technique, 171 
instantaneous diagraphy, 1263 
in C Iran, 979 
logging: 1262, 1548, 1795 
electric, 178, 978 
gas, 1263 
neutron, 174, 1549, 1856 
sonic, 1794 
marine, 322 
to Moho layer, 22 
mud flow rate, 1246 
mud pump problems, 698 
new techniques, 683, 974, 1536—7 
U.S.S.R., 172 
offshore, 42, 322 
Lake Maracaibo, 176 
Louisiana, 975, 1798 
underwater completions, 1551 
operating rigs, 1112 
packers, 983 
penetration 
1105 
Permeator completion device, 370 
plugging agents, 515 
at Rincon Island, U.S.A., 24 
rotary, 
Canada, 687 
high, 1783 
mud losses, 1782 
percussion, 1784 
rock breakage, 169 
U.S.A., 687, 785 
shot peening, 1539 
systems, 1411 
turbo-drilling, 43—7, 360, 1107, 1261 
for uranium, 982 
U.S.A., 685, 686 
costs, 980 
deep, 1250 
drilling depths, 1024 
Eastern areas, 406 
fields report, 175 
well completions, 688, 1792 
wildcats, 1025 
U.S.S.R., 43, 44, 172 
Drilling equipment: 
air drilling, 369 
assembly procedures, Poland, 1258 
automatic drilling spanner, 1257 
automatic weight control, 25 
bits, diamond, 523, 864, 1405 


rates, 26, 690, 975, 


quintuple, 1416, 1552 
sextuple, 1415, 1833 


bottom-hole deflection tools, 36 
core barrels, 28 
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Drilling, completion techniques (conéd.) : 
slim-hole, 512-13, 689, 1406, 1410, 


Drilling equipment (contd.): 
drill collars, 1110, 1539 
drill pipe, 359 
floating drilling barges, 696, 989 
formation testing tool, 1407 
for gas drilling, 369 
hammer drills, 364, 368 
hydraulic percussion jar, 684 
hydraulic ram (‘‘ taran ’’), 179 
mechanization, 170 
milling tools, 516 
multiple zone sampler, 1799 
offshore: 
aluminium jackets, 176 
aluminium drilling platforms, 1409 
percussion drilling tools, 1784-5 
Polish, 1260, 1408 
rigs: 
desert, 1104, 1786 
electric, 357, 693—4, 865, 1417 
engines, 173 
high-line,’’ 29 
light portable, 23, 1405 
miniature workover, 1418 
mobile, 868 
rotary, 1256 
for uranium, 982 
for winter operations, 1109 
stuffing-box lubricator, 1797 
tool joints, 1408, 1542 
turbo-drills, 1107, 1261 
weight indicator, 866 
Drilling fluids, 872, 984 
aerated sea water, 861 
barytes recovery, 184 
cements: 
additives, 33, 521, 539, 1801 
Gilsonite, 33 
water-in-oil emulsion, 697 
gel development, 871 
losses and prevention, 1255 
low-solids, 1413 
Drilling muds, 37, 524, 1789 
additives: 
analysis of gases in, 39 
Bentonite, 862, 870 
carboxymethylcellulose (CMC), 869 
lignosulphonate, 1108 
clay-free salt water, 1412 
conditioning, 699 
determination of electrical properties, 
985 
directory of, 1550 
EP lubricants, 182, 519 
formation evaluation, 365 
gas detection, 1254 
high temperature, 38 
hydrocarbons in, 1251, 1253, 1264 
inverted emulsion, 986 
leaks, 183 
lignite—caustic soda, 366 
mud solids, control, 987 
non-fermenting starch, 988 
oil-base, 180 
polymer, 1413 
shale control muds, 367, 1248 
streaming potential data, 520 
surface mud systems, 181 
water-in-oil emulsion, 1252 


Economics: 

Common Market, petroleum aspects, 
1077 

the economist’s role in the petroleum 
industry, 1219 

evaluation of projects, 956 

evaluation of oil properties, 1080 
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Economics (contd.): Exploration (contd.): Gas making, 119, 1340 
marketing: Canada, 14, 510, 544, 1371 in British gas industry, 465 
Sahara, 650 costs, 1284, 1451 catalytic cracking of heavy fuel, 579 
U.S.S.R., 1746 marine areas, 322, 1534 laboratory scale, 1897 
Middle East developments, 651 Sahara, 218 Lurgi process, 1339-41, 1684 
petroleum engineer’s function in oil U.S.A., 738, 1017 processes, 1678 
and gas financing, 1518 Venezuela, 71 Rimbey gas plant, Canada, 1885 
sampling techniques for data, 645 Exhaust gases, automobile: Shell process, 588, 1627 
world oil demand: ** blue smoke,” 944 Texaco process, 1616 
(1959), 212 from diesel engines, 1216, 1343 Gasofract chromatograph, 797 
(1960-1970), 648 from French cars, 480 Gas oils: 
world oil industry in the sixties, 1218, additives, 464, 821 
1220 cat desulphurization, 1191 
Ediger process, 1717 Fauser—Montecatini processes, 587 decomposition of SO,-raffinates, 1174 
1409 Education, engineering trends in, 654, | Filtration and waterseparation, tests, 945 hydrofining, 1596 
Fischer-Tropsch, synthesis of carboxylic | Gas purification processes, 586 
Electrochemistry, micelles in solution of acid esters, 1164 Gas turbines: 
Ca sulphonate in cetane, 1324 Florida, geology, 498 blade corrosion, 642 
Elastomers, 1070 Flue gases: for FCC units, 1610 
Energy requirements: corrosion tests on materials, 1499 fuels, 469 
W Europe, 1230 determination of SO, and SO, in, 799 for petroleum chemicals plant, 506 
Middle East, 834 heterocyclic amines inhibition, 1190 for pipeline pumping, 227 
U:S.A., 655 probe for acid deposition, 801 Gases, combustion behaviour of, 630 
U.S.S.R., 1365 Fluid flow, gas-liquid, in horizontal | Gasoline: 
Venezuela, 834 pipes, 241 aviation, knocking characteristics, 
World, 1743 Fluid mechanics, electro-magnetic 468, 1187-8 
Energy sources: valves, 1887 blending, 1633 
oil and uranium 1222 Fluorine elastomers, 1070 see also Motor fuels 
in OEEC countries, 1932 Fluor solvent CO,-removal process, 1495 | Geochemical exploration, 1100 
Engines: Formosa, developments, 412, 679, 973 Geochemistry : 
CFR, in Italy, 1741 Four Corners region, U.S.A of dolomite, 1231 
diesel, 954, 1514 geology, 323-4 study of Paris Basin oils, 354 
combustion studies, 1740 oil possibilities, 12 Geology: 
nozzle hole blockage, 1515 photogeology, 969 aerial photography, 495 
oil consumption, 80 Fractionation: aeromagnetic surveying, 665 
use of Saharan crude, 632 countercurrent apparatus, 601 Black Mesa Basin, Arizona, 669 
free-piston, 1738 theory, 934, 1600 Brazer dolomite, Utah, 506 
GMR Stirling thermal, 1215 France: coloured resin technique, 1520-1 
gas turbines: geology, 161, 855-6, 1396 Dakota group, Colorado, 970 
blade corrosion, 642 joint ventures in production, 647 “* decoupling ” zone effect, 1378 
for FCC units, 1610 marketing, 1747 dip-log computer chart, 664 
fuels for, 469 natural gas, 554, 627, 1466, 1496, 1681, dolomite, synthesis and geochemistry, 
for petroleum chemicals plant, 566 1682 1231 
for pipeline pumping, 227 new oil fields, 1464 fault nomenclature, 321 
marine, 954 Parentis, 877 Florida, 498 
multi-fuel, 828-30, 1514, 1739 Free radicals, isomerization of primary Jurassic Todilto strata, N Mexico, 668 
869 NSU-Wankel, 1316 n-alkyl, 260 Kaolinite, illite and montmorillonite 
Engine problems: Friction, see under Lubrication: Fric- clays, 667 
cold starting in diesel engines, 827 tion and Wear Studies mapping techniques, 666 
combustion chamber deposits, 633 Friedel-Crafts, acetylation of olefins into Mississippi Delta, 6—7 
ties, diesel exhaust smoke, 1216 ketones, 1662 N Mexico, 9 
water and water alcohol injection, 631 | Fuel cells, 123, 491, 845, 1519 Ravni Kotari region, Yugoslavia, 1099 
Engine testing, CFR, in Italy, 1741, Fuelling, aviation, 415 Riddle formation, Oregon, 508 
Engine wear: Fuel oils: C Texas, macroinvertebrates, 8 
cylinder liners, 1491 additives, 273, 821, 1691 time, migration and continental drift, 
IFP-RA3 bench test, 1668 Admiralty, 815 964 
piston rings, 641 falling sphere pumpability test, 1694 Upper Cretaceous rocks, Rocky Moun- 
in spark ignition engines, 1917 flow properties, 1692, 1695 tains, 673 
Ethylbenzene, manufacture with UOP full-scale pumping, 1501 Upper Devonian rocks, New York 
No 4 catalyst, 1048 laboratory pumpability test, 1695 State, 497 
Ethylene: laboratory rig, 1502 Upper Silesia coal basin, 164 
catalytic oxidation, 597 storage, 1500 Geophysical surveying: 
consumption, 1625 viscometers for, 1692 airborne gravity meters, 1778 
demethanizing of mixed gases, 807 yield value test, 1693 computer application, 1083 
polymerization by y radiation, 774 blending unit, 94, 1318, 1635, 1901 co-ordination with geology, 1084 
production, 1489, 1625 Bunker C, 814 costs, 404 
slow oxidation, 938 and sectional boilers, 1696 equipment, 1772 
uses, 1625 vanadium analysis, 454 geoacoustic spectrum, 167 
Ethylene oxide: Fuels: gradient determination on map of 
fromcatalyticoxidation of ethylene, 597 additives, 821 equal reflexion times, 858 
decomposition, 261 aviation: gravity data, 347, 1781 
Europe, Western: filtration, 945 gravimetric surveys, 1780 
ts, energy sources, 1932 knocking’ characteristics, 468, logging: 
petroleum industry, 1933 1187-8, neutron, 511 
™m pipelines, 1589, 1871 velocity, 4, 348 
refinery expansion, 313 marino areas, 322 
Exploration, 1756 Gabon, W Equatorial Africa: porosity trend mapping, 166 
Asia, 219 crude oil analyses, 623-5 rock magnetism, 21 
61 Australasia, 219, 747 developments, 340, 341, 854 salt domes, Gulf Coast, 147 
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Geophysical surveying (contd.): 
seismic, 1229 
circular slide rule 1401 
continuous profiler, 1774 
the Decatrack, 1779 
diffractional waves survey, 1244 
French equipment, 349 
IFP seismic centre, 1402 
instruments, 165 
remote-controlled refraction 
method, 1102 
stratigraphic interpretations, 857, 
1101, 1776-7 
“stub ” crew operations, 1775 
synthetic records, 352 
velocity contrasts, 350, 1399 
strata dip measurement, 353 
streaming potential, 35, 859 
world, 1535 
Geophysics: 
hydraulic effects in, 1103 
vehicle utilization in, 168 
Georgia, U.S.A.: 
developments, 1093 
exploration, 1574 
Glycols, 295, 788 
dehydration units, 1884 
Guatemala, oil possibilities, 1241 
Gulfining process, 1619 
Guif of Paria, Trinidad, developments, 
1534 


Hassi er Rmel gas field, 157, 1840 
Heat engineering: 
domestic heating, 656 
heat transfer, 1877 
measuring tube-wall 
1891 
Heat exchangers, 89, 761, 1595, 1877 
Helicopters, in geological surveys, 1757 
n-Heptane, isomerization, 1620 
cycloHexane, by hydrogenation of C,H,, 
771 


temperature, 


cycloHexane, hydrochlorination, 603 
n-Hexane, conduction and breakdown 
measurements, 790 
Holland, see wnder The Netherlands 
Horsehead Field, Arkansas, 374 
Hybridization, effect on the bond 
energies of carbon-carbon single 
bonds, 437 
Hydration, of olefins in aqueous sul- 
phuric acid, 585 
Hydraulic fluids, additives, 472 
Hydraulics, pipeline application, 231 
Hydriodic acid, for removal of nitrogen 
and metals from petroleum stocks, 
782 
Hydrocarbons: 
analysis: 
mass spectrometry, 1676 
molecular sieve adsorption, 1334 
structural, 939-40 
aromatic: 
effect of polycyclic hydrocarbons on 
polarographic max of copper, 605 
fractional micro-sublimation tech- 
nique, 610 
polynuclear, in wax, 1329 
chromatography : 
gas, 457, 795, 1653, 1673 
gas-liquid, 459, 1333, 1670 
light: 


analysis, 613, 795 

enthalpy, 1486 | 

sampling bombs, 1658 
naphthenic : 

cis—transisomerization of decalin, 581 
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Hydrocarbons (contd.): 
oxidation of, 255-6, 789 
paraffins, ionization of n-paraffins, 115 
radiation-induced oxidation, 1326 
saturated, branching degree estima- 
tion, 595 
specific heats, 841 
thermodynamics, 143, 318, 847, 963 
for town gas, 122 
water in, 450, 609, 796 
The Hydrocarbons Convention, Pia- 
cenza, 1959, 137 
Hydrodesulphurization : 
Gulf HDS process, 1163 
Kerr-McGee’s plant, Winnewood, 430 
of sulphur compounds and olefins, 840 
Hydrogenation: 
of acetylene, 580 
of cat cracker feedstocks, 1614 
combined with cracking, 1615 
of high-asphaltic petroleums and tars, 
1615 
of olefins with aromatics, 104 
review (1959), 772 
Hydrogen-oil systems, phase relations, 


Hydrogen peroxide from petroleum 
chemicals, 1914 
Hydrogen sulphide: 
detection in high-pressure gas wells, 
1664 
in coke-oven gas, 1333 
in Polish natural gas, 1342 
potentiometric titration, 1659 
removal from natural gas, 784 
Hydrotreating process, 1618 
HyL sponge iron process, 808 


IFP-RA3 test method, 641 
Illinois developments, 504 
India: 
geology, 159 
petroleum legislation, 1936 
Inhibitors, oil oxidation, 436, 844 
Installations: 
Royston, 1295 
water-separation equipment, 549 
Institute of Petroleum: 
methods: 
IP 18/53, 443 
IP 166/60T, 636 
symposium: 
flow properties of Admiralty fuel 
oils, 815, 1500—2, 1692-5 
industrial chemistry of lower olefins, 
1489 
Instrumentation : 
analysis, 1631 
LACT, 111, 401, 1317 
process control, 1631 
refinery, 112, 114, 251, 1892 
remote-control, 253 
Instruments: 
analysers: 
chromatographic, 1166 
GST-2 gas, 1251 
bottom-hole pressure, 998 
meters: 
flow, 252, 560, 775, 1320, 1889 
orifice, 109 
Insulating oils: 
cable oil tests, 612, 948, 1708-9 
electrical behaviour, 1704, 1904-5 
electrical stability, 1705 
gassing tests, 1508, 1709 
high conductivity phenomena, 1487 
luminous spots phenomena, 127, 598 
testing, 1666 


Interfacial tension apparatus, 897 
“‘ Intergard ” paint system, 749 
Tran: 

Alborz structure, 745 

developments, 1029 

petroleum legislation, 1228 

Sarajeh field, 744, 1030 
Iraqi Draft Agreement, 310 
Isocracking process, 103, 769, 1158 
Isomerate process, 1622 
Isomerization : 

cis—trans : 

of decalin, 581 
of dimethylcyclohexanes, 1169 

of n-heptane, 1620 
Isomerate process, 1622 

Penex process, 1049 

of primary n-alky] free radicals, 260 

review (1959), 779 
Isoprene production, 785 
Italy: 

geology, 162, 345 

natural gas, 1679 

N Apennine Mountains, 346 


Jamaica developments, 1242: 
Japan: 
developments, 663, 921 
Sea of Japan, 678, 1534 
Jet fuel: 
aluminium borohydride and JP-4, 831 
cleanliness, by black box field method, 
1899 
corrosion of stainless steels, 1731 
hazards, 1186, 1690 
nuclear radiation effect, 1754 
Joint ventures, in exploration and pro- 
duction, 647 
Jumping Pound Field, Canada, 1027 


Kansas: 
developments, 1130 
geology, 850, 1384 
Lansing—Kansas City limestones, 153 
Panhandle area, 149, 407, 739 
Kentucky developments, 408, 500-1, 
1577 


Kerosine, decomposition of SO, raffin- 
ates, 1174 

Kharg Island terminal, 558, 922 

Kuwait developments, 1447 


Lacq, France: 
gravimetric survey, 1780 
natural gas: 
corrosion problems, 1719 
marketing, 627 
radio-electric well-control, 1442 
treating, 1681-2 
production methods, 1563 
SNPA activities, 315 
sulphur production, 494 
Lake Erie developments, 1532 
Legislation : 
French Sahara, 1228 
India, 1936 
Iran, 1228 
Libya, 1228, 1462 
Spain, 316 
Turkey, 1228 
Le Havre terminal, France, 548 
Libya: 
developments, 18, 676, 920, 1461, 1935 
geology, 1767 
petroleum legislaticn, 1228, 1462 
Zelten, 156, 746 
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Liquefied petroleum gas, 941 Lubrication (contd.): Natural gas (contd.): 
as engine fuel, 1063 roller bearings, 1193 flow equations, 1862 
evaporation properties, 809 rolling friction, 281 endothermal cracking, 1160 
octane numbers, 466 wear, 1491 H,S in Polish, 1342 
production, U.S.A., 1841 H,S removal by freezing, 784 
at sub-zero temp, 1497 Italy, 1679 
underground storage, 86-7, 1297, | McMurray oil sands, Canada, 1441 Lacq, France, 627, 1442, 1681-2, 
1435 Mali Federation, W Africa, 1770 1719 
utilization : Manganese determination in gasolines, Laverne gas-products plant, 1496 
ceramics, 943 1176, 1331 Leidy, Pennsylvania, 420 
metallurgy, 942-3 Maryland developments, 1573 liquefaction, 806 
in Yugoslavia, 1185 Materials engineering: Lussagnet, France, 1466 
Liquid—liquid equilibria, glycol deriva- fluorine elastomers, 1070 marketing, 627, 810 
tives, 788 glass reinforced epoxy pipe, 1733 mass flow measurement, 560 
Lomax process, 1480 low temperature piping, 1874 in The Netherlands, 1184 
Louisiana, South: materials for anti-zero service, 653 in OEEC countries, 628 
Bay Sainte Elaine field, 329 synthetic foil in building, 1516 Okotoks field, Alberta, 1624 
30 developments, 1237, 1846-7 Mercaptans: pipelines: 
._ Miocene trend, 327 determination in naphthas, 1674 France, 554 
Sabine Lake, 1127 potentiometric titration, 1659 U.S.A., 1585 
Salt domes, 328 Mercury addition compounds, 1321 U.S.S.R., 1144 
Lubricants : Merox process, 106, 583 potassium carbonate process, 1630 
additives, 1065, 1192, 1902 Metals: processing at low temperatures, 
anti-friction, 816 Illium 98, 826 1898 
boundary, 275 low temp characteristics, 652 reserves, 67 
for chemical plants, 1066 Methane: Sahara, 628 
graphite, 1194, 1507 aluminium tanks for transport, 1584 selective adsorption sweetening, 1881 
IAE gear tests, 636 Methane Pioneer, 553, 750-2, 1861 underground storage, 224, 810, 927, 
launching, 126 solubility in water, 1641 1466-7 
review (1958), 276 transportation by sea, 226, 1138 U.S.A., 121, 271, 1022, 1467 
synthetic: Mexico: exploration and production, 1126 
831 aviation turbines, 1903 developments, 545, 1287, 1459, 1582 gas—liquids production (1960), 1841 
od, pipeline turbines, 79, 1588 Tehuantepec oil domes, 1098 report (1943-1953), 120 
watch bearings, 1344 Michigan: U.S.8S.R., 1372 
Lubricating greases: developments, 11, 1133 volumetric behaviour of gases con- 
additives, 821 Trenton-Black River, 1386, 1759 taining H,S and CO,, 1439 
laboratory tests, 1663 Middle East: Natural gasoline: 
ro- Lubricating oils: economic developments, 651 absorber design, 1310, 1485 
additives, 472, 821 energy requirements, 834 absorber economics, 1225, 1604 
detergent, 817 geology, 1767 charcoal adsorption plants, 1316 
EP, 1192, 1506 production, 918 gas chromatography in, 1180 
synthetic, 1504 reserves, 1767 plants, 1476, 1477 
Zn DTP, 638 Milford Haven terminal, 77 recovery, 429, 572, 1044, 105], 1309- 
analysis, 266, 1214, 1345 Mindanao, Pacific Ocean, oil possibilities, 10, 1604 
carbon-type, 1490 1395 refrigeration, 1050-1 
3 ring analysis, 616, 792 Mississippi: Rayne, Louisiana, 1883 
spectrofluorimetry, 804 developments, 215, 740 Nebraska: 
A, spectrographic, 824 geology, 1383, 1525-6 developments, 1527, 1760 
structural groups, 452, 611 Missouri developments, 1095 Forest City Basin, 1454 
n- cutting, 1506 Molecular sieves in hydrocarbon type N Hugoton, 1384 
detergent, 817, 824, 1347 analysis, 1334 Lansing—Kansas City limestones, 153 
engine testing: Monochlorocyclohexane, catalytic de- | The Netherlands: 
initiation of chemical reactions in, hydrochlorination, 603 exploration and production, 412 
1893 Montana: natural gas, 1184 
IP standard methods, 615 developments, 1848 petroleum industry, 488 
foaming characteristics, 634 Sweetgrass Arch, 507 New Mexico: 
hypoid gear, 277 Montecatini processes, 587 Abbo Reef, 1761 
multigrade, 637 Motor fuels: developments, 10, 1452, 1762, 1849 
. VI improvers, 1698 additives, 125, 821 geology, 9, 152, 668 
for natural gas engines, 473 for Italian cars, 1689 San Juan Basin, 1455 
polychlorotrifluoroethylene, 1697 | manganese determination in, 1176, | New York State: 
refining, with cresol, 278 1331 exploratory drilling, 1129 
surface-active agents in, 1060 octane numbers, 124, 467, 812, 1686, geology, 146, 497 
testing, 265, 803 1688-9 Nickel: 
tractor, 279 | phosphorus determination, 1059 Tllium 98, 826 
viscosity, 274 | refinery studies, 1686 in Polish crudes, 1138 
viscosity index, 1172 | TEL in, 1189 Nitrogen compounds, selective acetyla- 
viscosity-temperature characteristics, | TML in, 1687 tion and non-aqueous titraticn, 
1170 1661 
viscosity—temperature-pressure — de- | Nitroparaffin derivatives, as anti-bac- 
pendence, 264 | Nalfining process, 105 terial agents, 1210 
Lubrication: Natural gas, 1498 Nitrous oxide, for pipeline leak detec- 
bearing, 946 | adapting town gas appliances, 1183 tion, 928 
boundary, 275, 818 automatic control, 1168 Nozzle coking, 635 
film studies, 280, 1346, 1503 in California, 543 Nuclear energy, underground explosicns, 
) friction and wear studies, 818, 1064, corrosion inhibitors for pipelines, | 62, 88, 298 
1194, 1491, 1505, 1652 | 1725 | Nuclear magnetic resonance: 
hydrodynamic, 280, 282, 1346 | drying, using silica gel and activated | of crude oils, 604 
review (1958), 276 | ammonia, 272 | separation of C, aldehydes, 1333 
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Octane number, 124, 467 
calculations, 812, 1688 
for Italian automobiles, 1689 
LPG, 466 


spontaneous ignition of hydrocarbon— 


air mixtures, 800 
Ohio, developments, 741, 1132 
Oklahoma: 
Cement pool, 969 
SW Elville Field, 150, 330 
geology, 671-2, 851 
Kingfisher Co., 1131 
Panhandle area, 149, 407, 739 
Springer Sands, 331 
Okotoks field, Alberta, 1624 
Oldershaw plate column, 1053 
Oregon geology, 508, 1531 
Organometallic compounds for petro- 
leum chemicals, 600, 950, 1643 
Oxidation: 
of hydrocarbons, 255-6, 789 
of organic compounds, 355 
of white oils, 436 
Oxo process developments, 1629 
OzoKerite, Polish, 1602 
Ozonolysis in oil constitution research, 
1642 


Pakistan: 
developments, 1393 
Sui gas field, 342 
Palwontology : 
Inceramus, 145 
Nanno fossils, NW Germany, 1771 
organic microfossil studies, 3 
ostracods, Paris Basin, 161 
U.S.S.R. methods, 1379 
Palynology, 1085, 1376 
Meaux region, Seine-et-Marne, France, 
160 
Panhandle area, U.S.A., 149, 407, 739, 
1380 


Papua developments, 1463 
Penex process, 1049 
Pennsylvania: 
developments, 148, 214, 1092 
natural gas, underground storage, 420 
Pentane: 
ethylidenecyclopentane, synthesis, 440 
ethylcyclopentanes, synthesis, 440 
Persian Gulf: 
developments, 853, 919, 1534 
weather forecasting system, 1853 
Petroleum acids: 
boiling temp, 791 
from Matzen crude oils, 1716 
Petroleum chemicals, 293, 1352, 1712-13 
Australia, 1205 
Brazil, 1934 
effluent treatment, 98 
Fauser-Montecatini processes, 587 
France, 294 
The Netherlands, 475 
organometallic compounds, 600, 950 
Oxo process, 1629 
process engineering, 1369 
process handbook, 819 
production, 1710, 1910 
resins, 289 
thermal cracking, 764 
Petroleum coke, 1482 
Petroleum concessions, 309 
Petroleum geology: 
Amarillo—Hugoton area, U.S.A., 323-4 
N Apennine Mountains, Italy, 346 
application to depletion of properties, 
9 


SW Aquitaine, France, 1396 


Petroleum geology (contd.): 
Bay Sainte Elaine field, S Louisiana, 
329 
bioherm analysis, Williston Basin, 968 
British Columbia, 1763-4 
W Canada Basin, 1389 
Canadian Arctic, 15-16, 1765 
N Carolina-S Carolina coastal plain, 
1091, 1524 
Cement pool, Oklahoma, 969 
Central Mid-Continent, U.S.A., 333 
clay sedimentology, 2 
co-ordination with geophysics, 1084 
Cretaceous rocks, N Alaska, 1096 
Cretaceous rocks, E Puerto Rico, 972 
S Dakota, 503, 1094 
Dukla—Michowa fold, Poland, 1397 
East Mississippi Delta foraminifera, 6- 
7 


Edwards limestone, S Texas, 1381 
SW Enville, Oklahoma, 150, 330 
evaluation of aerated water-drilled 
wells, 1232 
Four Corners region, U.S.A., 12 
Garlin and Clermont structures, 
France, 856 
gravity-photogeology method, 1086 
Green River Basin, Wyoming, 1388 
Gulf Coast salt domes, 147 
NW Hartburg field, Texas, 1236 
Hassi er Rmel gas field, 157 
helicopter surveys, 1757 
hydrodynamic studies, 144 
impsonite, 682 
India, 159 
S Italy, 162, 345 
Jackson—Eocene 
Texas, 325 
Jurassic and Cretaceous strata, Sacra- 
mento Valley, California, 509 
Kanab region, Utah—Arizona, 1530 
Kansas—Nebraska, 1384 
Lansing—Kansas City limestones, 153 
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Pipelines (contd.): 
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slim hole, 1555 
sour gas wells, 529 
quintuple string wells, 1425, 1827 
sextuple, 1833 
cores: 
examination, 708, 714, 899, 1005 
resistivity measurements, 1556 
coring, percussion sidewall, 377 
corrosion: 
downhole, 1278, 1729 
laboratory studies, 1728 
tubing caliper surveys, 1727 
in water flooding, 1734 
costs, 376 
crude treating costs, 1809 
cycling projects, 190 
depth records, U.S.A., 1026 
developments, 990 
diffusivity equation, 1117 
displacement mechanism, 201 
down-hole pump, 1114 


Production of petroleum (contd.): 


stereospecific, 1643 


VOLUME 46, 1960 


equalization studies by diffusion, 1683 


279 a 


evaluation of reserves, 1115 

at 50,000 ft, 913 

films at crude oil—water interfaces, 993 

fire-drive, 187 

foaming agents, 389, 1270 

formation damage, 518 

fracturing, see under Recovery 

free-piston tubing pumps, 205, 395 
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index, 1172 
measurement, 1896 
temperature and pressure dependence, 
264 
| Viscosity temperature characteristics, of 
lubricating oils, 1171 
Volume, specific volume of liquids at 
high pressures and temperatures, 
606 


Water in hydrocarbons, 450, 609, 796 
Water-in-oil emulsions, 794, 1328 
Water separators, 549 


Wax: 
Atlantic’s Philadelphia plant, 1927 
candle making, 292 
hydrocarbon: 
polynuclear aromatics in, 1329 
spectroscopy, 451 
Wear: See under Lubrication, Friction, 
and Wear Studies 
Welding: 
AP15LX-52 pipe, 234 
of chrome steels, 1750 
with low hydrogen electrodes, 562 
pressure of pipelines, 1867 
X-56 pipe, 139, 232 
X-ray testing, 930 
Wietze field, Germany, 220-1 
Wildcats: 
U.S.A., 1025 
world, 213, 1845 
World consumption, 734 
demand (1959), 213 
demand (1960-1970), 648 
drilling, 70 
forecasts, 959 
petroleum industry (1958), 484 
petroleum industry (1959), 493, 1923 
petroleum statistics, 646, 835 
production of oil and gas, 727, 735, 
1016, 1843-4 
World Petroleum Congress, 5th, 1959, 
138, 836, 957-8, 1081 
Wyoming: 
Beaver Creek, Madison, 1000 
Green River Basin, 216, 1388, 1457 
Niobrara field, 151 
Powder River Basin, 1456 
Wind River Basin, 154 


Xylenols, alkyl derivatives, 1644 


Yugoslavia: 

geology, 1099 

liquefied petroleum gas, 1185 
Yukon developments, 1851 


Zelten field, Libya, 156, 746 
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PARSONS 
POWERGAS 


© 


37,200 B.P.D. CRUDE UNIT. 


PARSONS POWERGAS have unequalled experience in 
the design, engineering, procurement, erection and com- 
missioning of complete refineries or processing units for the 
petroleum industry. 


THE RALPH M. PARSONS COMPANY "THE POWER- GAS CORPORATION LIMITED 
LONDON © STOCKTON-ON-TEES 


LOS ANGELES ©. NEW voRK 


PORTLAND PLACE LONDON 
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Atmospheric and Vacuum Distillation Units refi 


Combined Distillation, Cracking, Reforming and on 
: Vapour Phase Treating Units shut 
pro\ 
Pressure Distillate Re-run Units i 


: Gasoline Recovery and Stabilization Units 
Fractionating Columns and Tube Stills 


Wax Refining, Sweating and Moulding 


A. F. CRAIG & COMPANY LIMITED 


CALEDONIA ENGINEERING WORKS + PAISLEY + SCOTLAND 


LONDON OFFICE: 727 SALISBURY HOUSE - LONDON WALL ~- E.C.2 - PHONE NATIONAL 3964 
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The GO BOILER 


The Babcock CO boiler has proved a highly 
efficient means of saving on fuel costs at 
refineries operating catalytic crackers, by 
utilizing fully the steam-generating potential 
in the exhaust gases from the cracking unit. 
This specialized type of Babcock boiler not 
only recovers both the sensible heat and heat 
of combustion in the “‘waste”’ gases but also 
operates with supplementary fuels, e.g. 
refinery gas and/or fuel-oil, so that the 
refinery steam demand can be met from the 
one self-contained unit. 

Hence the catalytic cracker is independent of 
other sources of steam supply and if it is 
shut down, the CO boiler, fired by oil or gas, 
provides full steam capacity. 


The CO boiler* is an important example of 
Babcock specialized service to the oil industry. 
*It is described in Publication 1698. 


(Right) Babcock CO boiler at the Esso refinery, 
Fawley, with a capacity of 300,000 lb. steam|hr. 
at 150 lb./sq. in., 465° F; using the ‘waste’ gases 
from a catalytic cracking unit, and with supple- 
mentary firing by fuel-oil or refinery gas. 


(Below) Type FH oil-fired Integral Furnace boiler 
as an outdoor installation, at the Fawley Refinery. 


BABCOCK & WILCOX LTD. is outstandingly well equipped in 
experience, techniques and manufacturing facilities to meet the 
demands of the oil and chemical industries for:— 


COMPLETE STEAM-RAISING PLANTS, 
SEPARATELY-FIRED SUPERHEATERS, 
HEAT-EXCHANGERS, Equipment for 

the UTILIZATION OF WASTE-HEAT, 
TREATING TOWERS, MANIFOLDS and other 
PRESS URE-VESSELS, in mild-steel or clad plate. 


BABCOCK & WILCOX LIMITED 
Babcock House, 209 Euston Rd., London, N.W.I. 
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IF YOU ARE FACED WITH SULPHURIC ACID CORROSION PROBLEMS 


you need this new handbook. It gives advice on 


the choice of suitable high-nickel alloys for To Henry Wiggin & Co. Ltd, Wiggin Street, Birmingham 16 
Sane Please send me, without charge, a copy of ‘Wiggin High- 
many applications, backed by the results of Nickel Alloys v. Sulphuric Acid’. 


hundreds of plant and laboratory tests. NAME 


APPOINTMENT OR DEPARTMENT 


COMPANY AND ADDRESS 


Send for your copy now $P/C24/12 


a& HENRY WIGGIN & COMPANY LIMITED - WIGGIN STREET - BIRMINGHAM 16 
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Accuracy, Speed, and Reliability are the watch-words 
of modern Industry. 
And today K.D.G. cater extensively for these needs 
with a range of Indicating, Recording and Controlling 
Instruments for every branch of Industry. 
K.D.G. are the specialists in the production of: 
Temperature Indicators & Recorders, 
Pressure Gauges & Switches, 
Tank Contents Indicators & Controllers. 
If you have any such problems, think of us—we’ll be 
only too pleased to help. 


Illustrated is the Tank Contents Controller, which in 
addition to level indication, gives warning of the critical 
high/low level.. Level Indicators only if required. 


K.D.G. INSTRUMENTS LTD - CRA 


TANKER 
Safety Code 


(Loose Leaf) 


Part 5 of Model Code of Safe 
Practice in the Petroleum Industry 


Price 12s. 6d. post free 


(A 3-ring binder to hold this and three other 
codes can be supplied at the price of 15s. 6d.) 


Obtainable from 


The Institute of Petroleum 
61 New Cavendish Street 
London, W.1 


ACCURACY 
IN INDUSTRY 


WITH 
INSTRUMENTS BY 


K.D.G. 


Manor Royal, Crawley, Sussex. 
Tel.: Crawley 25151 


London Sales Office: 
100, Fleet Street, E.C.4. 
Tel.: Fleet Street 5354/5 
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« CRAWLEY 


*,ALONDON + 
WLEY & LONDON 


DRILLING AND 
PRODUCTION SAFETY 
CODE 


(Loose Leaf) 


Part 4 of Model Code of Safe 
Practice in the Petroleum Industry 


Price 12s. 6d. post free 


(A 3-ring binder to hold this and other codes 
can be supplied at the price of 15s. 6d.) 


Obtainable from 


The Institute of Petroleum 
61 New Cavendish Street 
London, W.1 
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Sex. 


Stronger than 
Hercules. 


= 


{ 


Every day men like this in plant locations throughout the world are given the 
strength to exert and control tremendous power far greater than ever attributed to the mythical 
Hercules. Possessing complete control of their tremendous strength, these men break 
and join molecules of materials found in nature and produce valuable products such as petrol, 
plastics, rubber, fertilizers and many other chemicals. The engineers at Kellogg House 
have provided the technological know-how and direction—at an economic cost—to create 
many of the processing facilities which enable ordinary men to perform 
Herculean tasks necessary to modern industry. Kellogg invites enquiries from the 
men responsible for directing and managing process facilities. 


| RA Kellogg International Corporation 
K eal L i rt] G G KELLOGG HOUSE - 7-10 CHANDOS STREET - CAVENDISH SQUARE - LONDON W.1 
SOCIETE KELLOGG - PARIS - THE CANADIAN KELLOGG COMPANY LTD - TORONTO 

' KELLOGG PAN AMERICAN CORPORATION . BUENOS AIRES - COMPANHIA KELLOGG 
Vay BRASILEIRA - RIO DE JANEIRO - COMPANIA KELLOGG DE VENEZUELA . CARACAS 


Subsidiaries of THE M. W. KELLOGG COMPANY NEW YORK 
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Firth Cleveland handles the whole job 


We manufacture specialised equipment for handling 

aviation fuel at every point from bulk storage to 

aircraft engine—specialised equipment for filtering, 

pumping, controlling, metering, transporting, 

and specialised instruments for indicating 

fuel quantities and rates of flow. 

Our products, which are subjected to stringent 

tests in the Firth Cleveland Test House at 

Treforest, ensure delivery of fuel to the aircraft ~— 


in clean, dry and safe condition. separator/filter 
removes water 
and solids 


Firth 
Cleveland 
centrifugal 
Fram pump 
filter and 
strainer for 
pump 
protection 


ai 


Fram 

Microfilters 
Gilbarco/Firth Cleveland gauge Contents gauges for airfield 
indicates level in deep storage tanks bulk storage fuel tanks 


SIMMONDS AEROCESSORIES LTD - FIRTH CLEVELAND INSTRUMENTS p 
STORNOWAY HOUSE, CLEVELAND ROW, LONDON, S.W.I TELEPHONE: WHITEHALL 2 
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Firth Cleveland 
Flowmeters 
and Pacitor 
fuel gauges 


fuel dispenser 
vehicle for 
hydrant system 
refuelling 


Simmonds 
flow control valves 


Firth Pacitor Simmonds BP 
Cleveland fuel shock 
flowmeter gauge alleviators 
VTS L 
BERS OF THE FIRTH CLEVELAND GROUP 
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More and more engineers are specifying Marston Excelsior Bursting 
Discs to ensure the safe operation of pressurized vessels. With no 
working parts to foul or clog, Marston Excelsior Bursting Discs 
provide the surest protection for plant and operatives. Immediately 
the pre-determined pressure of a vessel is exceeded, the disc ruptures 
and allows release through the full bore of the orifice. 

Marston Excelsior Bursting Discs and Carriers are manufactured in a 
range of sizes from 11/16 in. to § ft. diameter, to cover almost every 
bursting pressure. A wide variety of metals is available, including 
Aluminium, Copper, Silver, Lead, Nickel, Stainless Steel, Monel, 
Brass, Platinum and Palladium, and non-metallic materials such as 
Rubber/Canvas, Neoprene and “Klingerite”’. 

Marston Excelsior have taken over the manufacture of Bursting Discs 
from the Billingham Division of I.C.I.—and with it a vast knowledge 
of these safety devices in actual use. Now, this detailed experience 
and the skill of Marstons combine to ensure perfect service under all 
operating conditions. 


For fullest details, write now to: 


MARSTON EXCELSIOR LIMITED, FORDHOUSES, WOLVERHAMPTON 
(A subsidiary company of Imperial Chemical Industries Ltd.) 
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Simplicity 


The importance of 


in a retrievable 
squeeze packer 


Complexity is a retrievable squeeze packer’s 
worst enemy. Simplicity of design is the best 
guarantee that the packer will do its job well 
and retrieve. 

Simplicity and reliability go together in 
the Baker Full-Bore Cementer. This rugged 
tool is trimmed to fighting weight. It sets and 
packs off easily. It holds pressures from 
above or below, and does it with a tenacious 
grip. It retrieves easily. 

Here’s a tool so good it has changed every- 
body’s ideas on how a squeeze packer should 
perform. Thousands of successful high pres- 
sure cementing, frac, and testing operations 


demonstrate its success. 


BA KER FULL-BORE CEMENTER 


Product 410-C 


BAKER OIL TOOLS, INC. HOUSTON /LOS ANGELES / NEW YORK 


Facts about a reliable squeeze tool 


It is an important squeeze cementing tool. 
(Full Bore makes reversing out sand 
bridges easy; and allows re-perforation, 
when necessary, without a round trip with 
tubing.) 

Ability to hold pressure from above or 
below makes it ideal for testing casing. 
Optional Baker Model N Full-Bore Tubing 
Tester permits testing of tubing string in 
conjunction with operation of the 
Cementer. 

The Cementer is an important tool for 
formation fracturing and high pressure 
acidizing. (Full Bore helps prevent sand 
screen-out when fracturing. On comple- 
tion of frac or acidizing operation, tubing 
may be swabbed immediately, without 
having to reset the Cementer. When pres- 


~ 


sure reverses, opposite set of slips takes 
over automatically. Packing elements stay 
packed off, resist pressure from either 
direction.) 

It is teamed with the Baker Retrievable 
Bridge Plug in straddle operations — either 
single-zone or selective multiple-zone. 
Together they can straddle a virtually 
unlimited interval. And: because both 
Cementer and Plug are so easy to pick 
up and relocate, any number of zones can 
be tested and treated in one round trip. 
An unloader allows circulation above the 
Cementer, or equalization of tubing- 
annulus pressures, when desired. 

The packer retrieves simply and easily. 
For added protection, two emergency 
release mechanisms are built-in. 
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* ’'62 could be the year for you 


*A SUBSTANTIAL INCREASE IN 

PROCESS CAPACITY will be needed by 1962, 
according to reliable estimates... 

NOW is the time to start your planning! 


* Trademark of PROCON Incorporated 
xiii 


WHY SO MANY 
COME BACK FOR MORE... 


Superior service in process construction is evidenced 
by repeat business from satisfied customers. Such happy 
evidence abounds at Procon. 
Once a petroleum refiner or chemical processor has placed 
his trust in Procon, he develops the kind of confidence 
that brings him back again and again. Within a few years 
... or even months . . . a single-process-unit customer 
may be back with a contract to build an entire refinery. 
In‘one recent case*, for example, contract followed 
contract from the same customer, for a total of eight . . . calling 
for 15 separate units to be erected at three different 
locations, and having a combined capacity of 300,000 BSD ! 
Three out of four contracts currently awarded 
Procon represent repeat business from satisfied customers . . . 
evidence of previous jobs well done. 


*Name on request 


Ye 


PROCON Fre) 


BUSH HOUSE, ALDWYCH, LONDON, W.C. 2, ENGLAND 


PROCON INCORPORATED, DES PLAINES. ILLINOIS, U.S.A. 
PROCON INTERNATIONAL S.A., CHICAGO, ILL.. U.S.A. 
PROCON (CANADA) LIMITED, TORONTO. CANADA 
PROCON PTY. LIMITED, SYONEY. AUSTRALIA 
PROCOFRANCE 5. a.R.L., PARIS, FRANCE 

PROCON LIMITADA, SAO PAULO, BRAZIL 

VICAPROCON, S.A., CARACAS, VENEZUELA 


WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM, 
PETROCHEMICAL, AND CHEMICAL INDUSTRIES 
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THIS NEW LARGE ESSO REFINERY 
IS NOW “ON STREAM” 


Foster Wheeler was chosen by the Esso 
Petroleum Company to be the main 
contractor responsible for engineering and 
constructing the Process Units and Facilities 
for this, the most highly automatically- 
controlled refinery in Great Britain. 
Foster Wheeler is also working at Fawley for 
Esso on the engineering and construction of 
an extension to the pet- 
roleum chemicals plant. 
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INDUSTRIAL FILTRATION 


The Originators of 
present-day filtration methods 


Our range of filters 
includes 
the Drum, Disc, Precoat, 


Topfeed. 
Horizontal and Travelling Pan 


Vacuum Filters. 


Regardless of whether your problem involves large or 
small tonnages . . . is simple or complex .. . 
DORR-OLIVER equipment plus DORR-OLIVER 
technology can solve it for you. In many cases a standard 
unit will handle the job efficiently and economically. When 
special conditions dictate innovations, the experience of 

a life-time can be brought to bear on the problem. In any 
Cachaza, Salt, case our Engineers can be helpful to you and will 

welcome the opportunity to assist in finding the solution. 


Sweetland and Kelly 
Pressure Filters. 


Special designs for 
Mineral Oil Dewaxing. 


Vegetable Oil Extraction 


and Sewage, etc. 


For information write to: 
Dorr-Oliver Company Limited, Norfolk House, Wellesley Road, Croydon, Surrey. 


ORF-OLIV EF 


WORLD-WIDE RESEARCH ¢ ENGINEERING * EQUIPMENT 
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Just Published 


Just Published = 


Planning for Productivity 
in the Oil Industry 


This is the report of the 1960 IP Summer 

Meeting which discussed the application 

of computers and automation in the 
petroleum industry. 


159 pages Illustrated 


Price 35s. Od. post free 


Obtainable from 


The Institute of Petroleum 
61 New Cavendish Street 
London, W.| 


Methods for Rating 


Fuels—Engine Tests 


(2nd Edition) 


(Part 2 of IP Standards for Petroleum 
and its Products) 


Contains revised versions of six of the 
methods published in the first (1955) 
edition, and details of the new Extended 
Research Method (IP 172/60T). 


134 pages Illustrated 


Price 30s. Od. post free 


Obtainable from 


The Institute of Petroleum 
61 New Cavendish Street 
London, W.| 
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